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EDITORIAL. 
A QUASI RECOGNITION OF PHARMACY. 


In the “ Correspondence” in this number appears a communica- 
tion from Dr. A. R. L. Dohme, the retiring president of the Ameri- 
can Pharmaceutical Association. This is a sincere effort to secure 
recognition by the War Department of pharmacy as an essential 
industry so that the required number of registered pharmacists and 
of assistants necessary to provide for the nation’s needs for medical 
supplies, may be given a deferred draft classification if they can 
show that their retention in the positions that they are filling is 
“necessary to the enterprise in which they are engaged.” 

That there is at present a lack of a sufficient number of apothe- 
caries and of competent assistants to attend the actual needs for such 
in many communities, was most emphatically demonstrated during 
the recent epidemic of influenza. The widespread demand for addi- 
tional pharmaceutical assistance was such a practical exhibition of 
the dependence of the people upon the druggists and the importance 
of the practice of pharmacy to the welfare of the nation, that there 
should be left no room for doubt in the minds of the military au- 
thorities as to the necessity for the recognition of pharmacy as “an 
industry essential to the maintenance of national interest.” 

The AMERICAN ‘JOURNAL OF PHARMACY is pleased to devote the 
space to this communication and unhesitatingly to support this 
proposition which is based on undeniable facts and logical reasoning, 
and merits the endorsement of every thoughtful citizen. 

The columns of this JouRNAL have always been open to all com- 
munications in the interest of pharmacy or the public good. As the 
oldest and foremost American journalistic advocate of the ethical 
practice of pharmacy, it has consistently for ninety years supported 
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every proposition looking toward the elevation of the profession of 
pharmacy and the conscientious merchandizing of drugs. It has 
never even suggested that the views of its contributors should coin- 
cide with the opinions of the editor. So well has its position been 
established that the foremost research workers in pharmacy and 
allied sciéntific pursuits and the recognized leaders in pharmaceutic 
matters have appreciated that it was the proper medium for record- 
ing their work and communicating to their fellow pharmacists the 
principles advocated. 

The campaign of education that has been carried on for the rec- 
ognition of a real pharmaceutical service in the United States Army 
has compelled the military authorities to give some consideration to 
this proposition. As the continual attrition of the trickling drops 
of water wears away the adamantine rock, so the continuance of the 
common sense arguments is gradually telling upon the bedrock 
jealousy and prejudice that has heretofore prevented the establish- 
ment of an organized pharmaceutical corps as an efficient branch of 
the U. S. Army Medical Service. 

As the world war progressed evidence has not been lacking that 
the pharmaceutical service in the Army was inadequate and unsatis- 
factory, and that the education and training of the medical officers 
left out much that was essential to the proper purveying of army 
medical supplies. To overcome in part the latter deficiency, a few 
pharmaceutically trained men were commissioned as “supply offi- 
cers,” and Surgeon-General Gorgas authorized a “make shift ”— 
the education of a number of men from the ranks for the supply 
and accounting service. Several training schools for the medical 
supply service were organized and men who, as a rule, had no 
knowledge whatever of drugs and medical supplies were detailed 
for a course of training to fit them in the shortest time possible for 
the accounting, storing and distribution of the army medical sup- 
plies, and commissions were authorized for some of these, who were 
thus performing only a portion of the duties that should properly be 
assigned to members of an organized pharmaceutical service. 

A further indication of the awakening’of interest in the War De- 
partment is shown in the possibility of utilizing schools of pharmacy 
and pharmacy students for the organization of units of the Students’ 
Army Training Corps. In this connection the following circular 
letter has been issued : 
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(ADVANCE COPY) , 
WAR DEPARTMENT 
COMMITTEE ON EDUCATION AND SPECIAL TRAINING 
SPECIAL BULLETIN ON PROGRAM IN PHARMACY 


The program here presented is not prescribed, but is an example 
of what will be approved. It is intended to indicate how existing 
programs may be modified by eliminations and condensations so as 
to meet the needs of the present emergency. The program covers. 
eight terms of twelve weeks, but it must not be inferred that every 
student entering on such a course will be kept at college until he 
completes it. The time that he will be permitted to pursue the 
course will depend on the needs of the service and the academic 
record of the student. In addition to the instruction indicated in 
the program, eleven hours per week of military instruction are pre- 
scribed for the first three terms of the program, and six hours per 
week for the remainder of the program. The total time to be de- 
voted to military and academic instruction, including examinations, 
lectures, recitations, laboratory work and supervised study, is 53; 
hours per week. The hours set forth in the program represent the: 
total time devoted each week to the subjects named. The relatiom 
of the time given to study to that assigned to lectures, recitations 
and laboratory work varies considerably with the nature of the sub- 
ject, but on the average the former is not more than half of the total 
time allotted. The subject, War Issues, which must be combined 
with English Composition is, with the exceptions indicated in Sec- 
tion 26 of the Regulations of the S. A. T. C., prescribed for three 
terms with nine hours per week for lectures, recitations and study. 


First TERM. 
9 
6 


War aims and English Composition..............0.00+: 9 


October 1, 1918. 
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SEcoND TERM. 
Hours per 
eek. 
War aims and English Composition..................+- 9 
TERM. 
War aims and English Composition.................. 
FourtH TERM. 
and Posolegy 5 
FirtH TERM. 
and Posology 5 
SrxtH TERM. 
Preparation of Diagnostic Reagents ................... 5 
SEVENTH TERM 
Pharmacopeeial Assay .............-. 12 
EIGHTH TERM 


COMMITTEE ON EDUCATION AND SPECIAL TRAINING, 


By R. C. MAcraurin, 


Educational Director, Collegiate Section. 
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This announcement is the outcome of a conference held in Wash- 
ington on Sunday, September 29, between Dr. Maclaurin, whose ‘sig- 
nature is attached to the letter, and seven representatives of univer- 
sity schools of pharmacy. While heralded in some quarters as a 
great achievement and as a real recognition of pharmacy and possi- 
bly the forerunner of the establishment of a pharmaceutical corps 
in the U. S. Army, a more deliberate judgment will demonstrate 
that it is only a quasi recognition and not such an actual recognition 
of modern educated pharmacists as that accorded, by virtue of con- 
gressional enactments, to the other divisions of medicine represented 
in the Army Medical Department and certainly not comparable with 
the fair recognition of pharmacy for which representative pharma- 
cists have been contending in their plea for a pharmaceutical corps. 

The history of that Sunday conference, so far as made public, 
leaves much to be explained and more to be surmised and com- 
mented upon. No explanation has as yet been made as to the pre- 
liminary conferences and as to the responsibility for the suggestions 
to the Committee on Education and Special Training as to which 
schools of pharmacy should be invited to the conference and to par- 
ticipate in the proposed pharmacy units of the Students’ Army 
Training Corps. It is, however, possible that there may have been 
some connection between this movement and certain meetings of 
some of the members of the faculties of the university schools, the 
details of which have not been placed before their associates in the 
American Conference of Pharmaceutical Faculties. 

There is no denying the fact that there has been a deliberate 
shaping of this movement in such a manner as to be favorable to 
the interests of those schools of pharmacy who are allied to univer- 
sities and to discriminate against those schools who have so far kept 
aloof from such affiliation. This is but another evidence of that 
factional spirit that has been so energetically developed in the con- 
ference named and which if persisted in may result in making that 
body a “ dissociated association.” 

It is foreign to the purpose of the writer to reflect in the least 
upon the standing of any school of pharmacy that has been admitted 
to membership in the American Conference of Pharmaceutical Fac- 
ulties or that has been selected as a training school for the S. A. 
T. C. As these events, however, are of national interest and of 
vital importance to American pharmacy, they are properly the sub- 
ject for frank criticism. The facts at hand show that the oppor- 
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tunity to perform a master stroke in the interest of PHARMACY in 
a broad fraternal and professional spirit has been diverted by 
narrow-mindedness and schism to serve as a factional advantage. 
The professional ideals, so generously proclaimed, gave way to the 
tactics of the politician and we have here another example of that 
“too much self-interest and jealousmindedness among pharmaceu- 
tical associations” that Dr. Dohme criticised at Chicago. 

It is indisputable that some of the most prominent schools of 
pharmacy, with established records for their high attainments, were 
deliberately ignored. The fact that in these the facilities, equip- 
ment, faculties and student bodies were superior and that their cur- 
ricula already included the scientific subjects and higher pharmacy 
that was incorporated in this “Special Bulletin on Program in 
Pharmacy ” received no consideration. We are unwilling to believe 
that the members of the committee were ignorant of these facts and 
~so we are forced to the conclusion that other motives. directed the 
misadvice to a department of the government at a critical period in 
the history of the nation. The misadvice and misdirection of a 
national movement, for a temporary factional advantage, cannot be 
construed as to the best interests of the nation or of pharmacy. 

The principle of the “golden rule” was cast aside and the bibli- 
cal injunction “by their fruits ye shall know them” as well as the 
slogan of modern business, “deliver the goods,” were swept aside 
by the perverse wind of jealousy that once again: presented phar- 
macy with a divided front. 

The circular “press notice” issued on this Sunday conference 
was addressed “To the Pharmaceutical Profession of America.” 
Just who are to be considered as constituting the “‘ pharmaceutical 
profession of America” is a question that is reserved for further 
discussion. The bias that has affected the moral vision and judg- 
ment of some pharmacists was further. shown by the fact that the 
AMERICAN JOURNAL OF PHARMACY was not favored with a copy of 
this notice, even after the author’s attention was directed to this 
omission. Our imagination is not so elastic that we can conceive a 
lack of acquaintance with this journalistic advocate of pharmacy 
and likewise the editor’s interest in the matters at stake, including 
the establishment of a pharmaceutical corps in the United States 
Army. 

G. M. B. 


' 
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PAPER ECONOMY 


The Paper Economy Section of the War Industries Board has 
requested that retail merchants codperate with the board in their 
program advocating economy in wrapping paper. With that end in 
view the week of November 11 to 16 was designated by the board 
as Paper Economy Display Week. The merchants are requested 
to cease the wrapping of trade packages and to encourage the use 
of the market basket so as to save wrapping paper and twine. 

There is probably no other vocation where the niceties of the 
business call for the careful wrapping of every package, and such 
has been the prevailing custom in our best pharmacies. There are 
many reasons why prescriptions and packages of medicine, espe- 
cially those containing toxic ingredients, should be carefully 
wrapped. On the other hand, there is no question but that the drug 
trade has carried this custom to extreme, and that there has been 
considerable wastage of paper from the wrapping of packages and 
rewrapping of bundles. 

The present stringency in the paper market and the high price 
commanded by all grades of paper should lead the druggist to adopt 
methods of economy in his paper usage. There are many bundles 
that come to him from the wholesalers and manufacturers the outer 
wrapping paper and string of which can be preserved and utilized 
again in the wrapping of his parcels, and the aggregate saving from 
this simple matter of economy if adopted by the drug trade would 
mean the saving of many tons of paper pulp during the year. Let 
each druggist give thought to economy in the essentials of his busi- 
ness, including such minor items as paper, string and corks. 


G. M. B. 


WHAT OF THE EDMONDS BILL? 


By E. Futierton Cook, Px.M., 


Secretary National Pharmaceutical Service Association. 


War preparations and achievements are marshalled before us 
day by day on a scale beyond the comprehension of any individual 
citizen of these United States." There’is no activity of pre-war days 
which is not mightily effected by this concentration of national en- 
ergy, assembled for the sole purpose of smashing the “ intolerable 
thing” which threatened to engulf the world. 
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In planning to use our national power to the uttermost, some 
activities have been classed as non-essential and have quietly stepped 
aside for the war; others were at once recognized as a vital part of 
our defense, and have been intensified and utilized to a tremendous 
degree, while still others were classified as “ essential to a limited 
extent” and, while not eliminated, were given little encouragement or 
protection. 

To the surprise and chagrin of many pharmacists who know the 
large place accorded pharmacy in the economic life of the nation, 
and who believe that it may justly claim an honorable place in ac- 
cepted modern methods for the prevention and treatment of disease, 
pharmacy was practically classed by the army officials as belonging 
to the “limited essentials,” and this is the position yet maintained 
by the office of the Surgeon-General of the Army, notwithstanding 
an avalanche of protest from every part of the United States and 
even though what are believed to be unanswerable arguments have 
been laid before the Surgeon-General of the Army and the Military 
Affairs Committee of Congress. This is also in the face of proofs 
and demonstration to the contrary given by the French, Italian, Aus- 
tralian, Japanese and German military establishments, and by the 
pharmacists in our own incomparable marines and Navy. 

These are the facts that must be faced, and though seemingly 
discouraging, there are many reasons for keeping faith in the future. 
Pharmacy itself has been partly to blame for the situation; there 
should have been years of education and organization back of the 
proposed pharmaceutical corps; the army started the war with a 
discredited and inferior pharmaceutical organization and a splen- 
didly planned medical corps. Many of the fields of activity belong- 
ing properly to a pharmaceutical corps, in accordance with European 
precedent, had already been provided for in the medicat organiza- 
tion. Is it surprising that there was opposition to a reorganizatior 
of so important a department in the midst of the most gigantic war 
of all history? Take, for instance, the medical supply division, 
with its millions of dollars worth of purchases and enormous distri- 
bution problems. Here medical officers were already in charge and 
were wise enough to call in the best pharmaceutical help of the coun- 
try, when the task proved beyond them, but they were not ready to 
turn it all over to a yet to be established organization. 

Evidently, the pressure from a nation-wide demand for safe dis- 
pensing in the army has had some effect. A committee of pharma- 
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cists were told a few weeks ago in Washington that qualified and 
trained pharmacists were now in charge of all important army dis- 
pensaries, although it was impossible and unnecessary to make such 
provision for smaller units. ; 

Notwithstanding this assurance, letters continued to come to the 
secretary’s office, describing inefficiency in the dispensing of medi- 
cines, poor stocks, and wholly unsatisfactory pharmaceutical con- 
ditions. The acknowledgment, however, that the services of a 
trained pharmacist are important, at least in the larger divisions of 
the army, is of itself a big advance. In the medical supply division, 
a number of pharmacists have been gradually assimilated and given 
recognition ; in some instances, lieutenancies having been secured. In 
the Sanitary Corps, which is largely covering a line of work which a 
pharmaceutical corps should embrace, trained pharmacists are find- 
ing a place, to a limited extent, and winning recognition. The facts, 
therefore, are that the pharmaceutical profession is gradually being 
assimilated into the medical corps on a basis quite identical with that 
proposed in the Edmonds Bill, and this is itself sufficient evidence 
to prove that the principles and claims of the pharmaceutical pro- 
fession, as expressed in the Edmonds Bill, are just and true. 

As a result of careful development, the United States Navy and 
the Marine Corps have developed a division of their medical depart- 
ment which closely resembles the plan for a pharmaceutical corps in 
the Army, for which we have been struggling. This organization 
is of itself convincing proof that physicians in military organizations 
can use advantageously this important adjunct to the medical and 
sanitary division of the army. Why, therefore, have the efforts for 
recognition up to this time been a failure? There are those who 
would believe that unworthy motives have actuated the heads of the 
medical department of the Army in refusing officially to recognize 
the claims of pharmacy, but we believe it is largely because of mis- 
understanding. We must, in loyalty to the Nation, give unqualified 
support to those who have proven so conclusively their desire to 
place the machinery for maintaining the health and physical welfare 
of the defenders of liberty upon the firmest foundation of modern 
medical science, and believe that they have conscientiously opposed 
this modification of the medical corps of the American Army. We 
must acknowledge, too, that in the pharmacists’ desire to serve the 
country effectively, they have, perhaps, failed at times to recognize 
the methods essential to the control of a military organization, and 
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have tried too precipitously to force themselves upon the Army, but 
now enough time has passed to gain a perspective for both medicine 
and pharmacy and to obtain experience with the old American 
method and the plan of the modern European armies, and the time 
is near at hand, it would seem, when a conference could adjust the 
present differences, and establish a model department in which phar- 
maceutical claims would find adequate recognition and yet be in 
complete harmony with the most effective development of the medi- 
cal corps. - 

The war is providing an opportunity for the establishment of 
professional pharmacy in accordance with the ideals and desires of 
many in the profession. Leaders in pharmacy and pharmaceutical 
colleges have been developing a new pharmacy in the last few years. 
The filling of prescriptions becoming less frequent in many localities, 
drug stores have been compelled, for financial reasons, to largely 
commercialize their business and become merchants. This phase of 
pharmacy has swept the country and has been accepted by the medi- 
cal department of the Army as the sole representation of modern 
American pharmacy. That the pharmacist, however, should be an 
efficient aid to the physician in every phase of his practice, as was 
the pharmacist of fifty years ago, it has been necessary for an ex- 
tensive development of the scientific work of the pharmacist, and 
of the character of his equipment. It is true that there are only a 
limited number who have established professional pharmacy on lines 
as broad as here indicated, but there are many who have secured 
the necessary training to qualify them for these modern professional 
requirements of pharmacy. These conditions should of themselves 
give to the medical department of the Army an added incentive for 
the establishment of a pharmaceutical corps. Thousands of physi- 
cians will be trained in the Army to depend upon laboratory methods 
of diagnosis, and upon the use of bacterial vaccines, sterile products, 
intravenous methods of treatment, etc., and when these men return 
to civil practice, they will need skilled medical aid of the type just 
described in their daily practice. 

By the éstablishment of a pharmaceutical corps of the kind which 
professional pharmacy desires, and is anxious to cooperate in the 
establishment of, a large group of pharmacists would be trained for 
this kind of aid to the medical profession, when the war is over. 
Will the medical department of the Army see this wonderful oppor- 
tunity and assist in establishing professional pharmacies throughout 
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the country, manned by pharmacists highly trained in the technical 
subjects of the profession, such as bacteriology, clinical chemistry, 
the highest type of dispensing, etc., and thereby make possible the 
establishment in this country of the pharmaceutical ideals long urged 
by the leaders of pharmacy. 


AN OPEN LETTER FROM A PHARMACIST IN ACTIVE 
SERVICE WITH THE AMERICAN EXPEDITIONARY 
FORCE. 


To the Pharmacists of America and their Friends: 

It has come to my notice from a number of publicatidns, notably 
an August edition of the Los Angeles Examiner, that petitions are 
being signed and circulated urging Congress to pass the Edmonds’ 
Bill, which provides for commissions for the pharmacists in the 
army of the United States. 

Being a pharmacist, I fully appreciate the necessity and fairness 
of this proposed legislation. 

I am Chief Pharmacist of the Base Hospital Number Thirty, 
American Expeditionary Forces. The normal capacity of our unit 
is four thousand (4,000) beds, and it is not only necessary for me 
to dispense prescriptions for these patients, but for the officers, 
nurses, soldiers and civilian employees of the hospital personnel. 

It is a very responsible position, one that requires a man of 
thorough training. Hundreds of delicate and intricate prescriptions 
are filled daily for the sick and wounded, and the lives of these pa- 
tients depend upon the thoroughness with which the pharmacists do 
their work. It is true that the doctors prescribe certain medicines 
and compounds for their patients, but it is the pharmacists’ duty to 
accurately and carefully prepare the compounds which are to cure 
those suffering from various kinds of illness and wounds. 

Before enlisting in the army, I had more than fifteen (15) years 
of training, and at present am the proprietor of two of the leading 
pharmacies in California. In civil life, the men of my profession 
who are now in the army were employed at high salaries and did 
responsible work. The governments of our Allies, as well as the 
governments of Russia and Germany, have commissioned the phar- 
macists in their armies and navies. The pharmacists in the navy 
of the United States are commissioned officers, therefore it seems 
only fair that the pharmacists in the army should be commissioned. 
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Being only enlisted men, it is possible for pharmacists to associate 
with no one but the enlisted men of the army, and they are not per- 
mitted to mingle with medical officers, nor to discuss with them sub- 
jects which are of vital importance to both, and which would tend 
to a higher standard of efficiency in this branch of the service. 

It seems to me both unnatural and unjust that the pharmacist, 
whose work in both civil life and in the army is equally as important 
as that of the medical officer, veterinarian and dentist, should be of 
so much lower rank than they, that it is impossible for him to even 
associate with them. 

The following is quoted from the article which appeared in the 
Los Angeles Examiner as the reasons given therein are both logical 
and clear: “ The various states of the nation have protected their 
citizens from incompetence in the compounding of medicines by 
licensing only qualified, trained pharmacists, and it is urged that the 
same rule be applied to the armed branches of the government.” 
And again: “The fact that pharmacists are not given rank, places 
them in a bad position in view of the fact that all doctors are com- 
missioned officers, while, as a matter of fact, the work of one is just 
as important for the welfare of the men as the other.” 

I sincerely hope that the matter already presented to Congress- 
man Osborne of Los Angeles and Congressman Kahn of San Fran- 
cisco, will be given as much publicity as possible, and that the drug 
stores of other cities will get behind this bill as Los Angeles is doing, 
by circulating petitions as widely as possible. 

(Signed) Henry N. CREGER, 
Pvt. First Class, Med. Dept., U. S. A. 


PRACTICAL INFORMATION ON BIOLOGICAL 
PRODUCTS FOR THE RETAIL 
DRUGGISTS." 


By Rosert P. FiscHe ts. 


Comparatively few druggists have yet organized their biological 
departments on a scale to yield the profit that should accrue from 
this branch of the drug business. Doubtless this has been due, in a 
large measure, to lack of knowledge of the possibilities from a busi- 


1 Presented at the annual meeting of the New Jersey Pharmaceutical As- 
sociation at Spring Lake, June 17-19, 1918. 
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ness standpoint of making the drug store a biological station. Those . 
who have tried the idea and have endeavored to build up a business 
on biological products are very well pleased with the results and it 
is difficult to see why there should not be a greater interest on the 
part of the rank and file to make the profit on biological products 
replace that which has been lost on some other commodities formerly 
handled to advantage by the retail druggist. 

Business on biological products is a year-round business, but in 
order to make it so it must be given a certain amount of thought 
and there must be cooperation with physicians as well as some 
general advertising. A large part of the service connected with 
the supply of biological products is the ability to give information 
as to their character, method of production, storing and supply. The 
investment necessary is sufficient space for a good refrigerator, a 
fair stock of the products most frequently called for, and a con- 
servative stock of those needed in special cases, as well as a little 
time each day on the part of the employer or one of the employees 
. who makes it his business to keep abreast of the times as far as 
biological medication is concerned. The last-named investment is 
very important. 

The sciences of bacteriology and immunology are making such 
rapid strides that few physicians are able to keep abreast of the 
most recent advances. They have learned to turn to the pharmacist 
for information on various drug products. Why should they not 
also turn to him for information on biologicals? Many drug store 
proprietors who are unable to give this department of the business 
the attention it demands designate one of their clerks to make a 
study of the subject and thus have someone ready to supply the 
information when it is asked for. Colleges of pharmacy are now 
giving special courses in bacteriology which fit their graduates to 
keep in step with the rapid progress being made in this science. A 
great deal of literature from various manufacturing houses is avail- 
able on the newer products and this can be used to advantage by the 
pharmacist in connection with letters sent to physicians periodically, 
advertising the biological department of the store. 

When most of us speak of biological products we immediately 
think of smallpox vaccine and diphtheria and tetanus antitoxins, and 
our study of the subject is limited to these products probably because 
they are the only ones recognized in the Pharmacopeeia and are the 
ones mostly discussed in text-books. We all know something about 
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the manufacture of diphtheria antitoxin and smallpox vaccine, and 
the general tendency is to classify all bacteriological products along 
with the two mentioned. The object of this paper is to outline 
briefly some information regarding other serums, vaccines and bac- 
terial vaccines, that will be useful to the retail druggist particularly 
if he caters to business along this line. 

One — hears physicians and pharmacists speak of “ those 
vaccines ’ “those serums,” including in these terms the entire 
list of acaiidatae products that are used in the treatment of 
disease, and it is not uncommon to hear the terms “ vaccine” and 
“serum” used interchangeably without any apparent regard for 
their meanings. It should be borne in mind, therefore, that a serum 
is a product obtained by injecting horses or other domestic animals 
with toxins or bacteria in increasing amounts until the blood of the 
animal contains a sufficient number of antibodies to combat the 
disease and then bleeding and separating the serum that contains the 
antibodies from the solid portion of the blood. 

In this connection, we should distinguish between antitoxic 
serums and antibacterial serums. The two serums recognized in 
the Pharmacopeeia are antidiphtheric serum and antitetanic serum. 
Both are antitoxic serums and have been popularly known as diph- 
theria antitoxin and tetanus antitoxin. They are prepared by inject- 
ing horses, not with the bacteria causing diphtheria or tetanus, but 
with the toxins generated by these bacteria. Antistreptococcic serum 
and antipneumococcic serum are examples of antibacterial serums, 
because in those cases the organisms causing the infections are in- 
jected into horses in order to produce the antibacterial serums. In 
the case of tetanus and diphtheria, the antitoxin can be separated 
from the serum by precipitation with the proper chemicals and the 
precipitated antitoxin is redissolved in physiological saline solution 
and standardized. In this way a considerable quantity of antitoxin 
can be concentrated into a very small bulk. In the case of anti- 
bacterial serums, the finished product is the blood serum itself. 

The term “vaccine” refers to a living organism or virus used to 
produce a mild form of the disease in that way stimulating the in- 
oculated person or animal to produce anti-bodies and thus ward off 
infection. Smallpox vaccine and rabies vaccine are examples of 
vaccines. Quite a large group of products spoken of as vaccines are 
really not vaccines in the strict sense of the term, because they do 
not represent living germs. Among bacteriologists, they are known 
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as bacterial vaccines or bacterins, consisting of suspensions of killed 
bacteria in physiological saline solution; and, when injected, they 
stimulate the mechanism of immunity to produce sufficient anti- 
bodies to ward off attacks of these organisms. 

Bacterial vaccines or bacterins are by far the most numerous of 
the bacteriological products on the market and their use is being 
attended with considerable success. Prophylaxis against typhoid 
infection, respiratory infections such as common colds, meningitis, 
whooping cough, etc., is produced by the use of bacterial vaccines. 

An improvement over the ordinary type of bacterin is the sero- 
bacterin or sensitized bacterial vaccine originated by Besredka of 
the Pasteur Institute of Paris. Serobacterins differ from plain 
bacterins in that they have been treated with specific immune serum 
and bring about a quicker immunizing response. To illustrate: the 
difference between typho-bacterin and typho-serobacterin is that 
typho-bacterin is merely a standardized suspension of killed typhoid 
organisms in physiological salt solution; whereas, typho-serobacterin 
is a standardized suspension of killed typhoid bacilli which has been 
sensitized by treatment with a serum prepared by injecting animals 
with typhoid organisms. This sensitization has the effect of reduc- 
ing the local reaction that accompanies injection of bacterial vac- 
cines and preventing severe genreal reactions which are sometimes 
caused by plain bacterins. Furthermore, the immunizing effect, 
when serobacterins are used, is almost immediate, manifesting itself 
within 24 to 48 hours; whereas, in the case of bacterins, several 
days are required to elicit any immunizing response. 

The Use of Biological Products in the Present War.—The 
present war has brought out many important things in the scientific 
world. Among the most important, if not the most important, are 
the facts which are being made known regarding the specific effect 
of some of the biological products which have been in use for a 
number of years. When the war began, neither side was prepared 
for the many cases of tetanus which developed in northern France 
due to the condition of the soil which had been highly cultivated 
for many years. Tetanus organisms abounded there and from 10 
per cent. to 12 per cent. of the wounded developed tetanus and 90 
per cent. of these died of the disease. It did not take long to stop 
these enormous losses by the prompt use of tetanus antitoxin. It 
has been customary in the allied armies to give every wounded 
soldier an injection of 500 units of tetanus antitoxin at the first 
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opportunity, followed by three other injections of 500 units each at 
intervals of a week, so that 2000 units are injected over a period of 
four weeks. Our own boys receive two injections of 1500 units 
each, the first injection being given immediately after the wounded 
soldier is brought to the first aid station, and the other injection a 
week or two later. Injections of 1,500 units can readily be made 
because of the highly concentrated serum that is being supplied from 
American sources. By precipitating the antitoxic substance and re- 
dissolving it in physiological saft solution and standardizing, 1,500 
units can be concentrated into as small a bulk as five mils and, of 
course, the injection of so small a bulk presents no difficulties. 
Another sefious infection to which the wounded soldier is ex- 
posed is gas gangrene. It has been proved conclusively that gas 
gangrene is produced by the Bacillus Welchii, named for Professor 
Welch, of Johns Hopkins University, who discovered the organism. 
The effects of this bacillus are due to the toxin which it generates. 
It has been proved possible to prepare an antitoxic serum which will 
combat infections of this organism; in other words, gas gangrene 
is being combated in the same way as tetanus or diphtheria, both 
of which are due to the formation of toxins and for both of which 
there are antitoxic serums. A so-called dual purpose serum is now 
being prepared which will contain in the small bulk of ten mils, 1,50c 
units of tetanus antitoxin and ten units (American standard) of gas 
gangrene antitoxin. This is the first protective dose administered 
to wounded soldiers to prevent both lockjaw and gas gangrene. 
Prevention of Typhoid Infections—Typhoid has been eliminated 
in our armies by prophylactic vaccination. In the Spanish-American 
War we lost 2,744 men from typhoid alone. If the same percent- 
age were to become infected with the disease during the present 
war our casualty list up to April 1, 1918, would number more than 
217,000 from this disease alone. . All this has been avoided by the 
simple expedient of injecting each man with the triple typhoid 
bacterin, sometimes also referred to as “triple vaccine,” beginning 
immediately after their arrival at army cam»s and cantonments. 
The injections consisted of so-called typhoid vaccine, correctly 
named mixed typho-bacterin, which is made up of killed typhoid and 
paratyphoid A and B bacilli. The mixed vaccine is used because it 
was found that many men who had been immunized against typhoid 
fever later contracted paratyphoid fever caused by either the para- 
typhoid A or B organism. The so-called “triple vaccine’ includes 
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all three organisms and affords protection against them. Even in- 
cluding those cases where the men go to camp with the typhoid 
bacillus incubating in them—in every 100,000 there must always be 
some such “ carriers ’’—the deaths to date in this war from typhoid 
number only eight, while as yet there has been no case whatever of 
ili effects resulting from the inoculation itself. In the French Army 
the monthly typhoid mortality is now less than three per million. 

It is obvious that if every person outside of the army could be 
induced to submit to the same prophylactic vaccination against 
typhoid, the disease would just as quickly disappear from civil life. 

Pneumonia.—Health reports from army camps and civilian com- 
munities during the past winter have made us realize the seriousness 
of the pneumonia menace. It has been known for some time that 
lobar pneumonia is caused by the pneumococcus, but serum treat- 
ment was in many cases a failure. This led to investigations which 
showed that there are various types of pneumococci and that serum 
effective against any one type is not effective against another. Re- 
searches at the Rockefeller Institute disclosed the fact that there 
are three fixed types of pneumococci and a fourth group of mis- 
cellaneous types. These have been named Type I, Type II, Type 
III and Type IV. The different types can be distinguised from one 
another by means of bacteriological tests, and it has been shown 
that Type I is responsible for about 33 per cent. of all cases of lobar 
pneumonia and that the mortality from this type, when serum treat- 
ment is not used, is about 25 per cent. About 31 per cent. of cases 
are due to Type II pneumococcus, the mortality rate being 32 per 
cent. without serum treatment; I2 per cent. of cases are caused by 
Type III pneumococcus, the mortality rate being estimated at 45 
per cent. The fourth group of miscellaneous pneumococci causes 
about 24 per cent. of all cases of pneumonia, the mortality rate, 16 
per cent. being the lowest of all. 

Experiments have shown that pneumonia due to Type I pneu- 
mococcus is amenable to serum treatment. Thus far pneumonia 
due to Type II and Type III has not responded very favorably to 
serum treatment and there has been no success with serum in cases 
of pneumonia due to any of the pneumococci in group IV. When 
it is possible, through bacteriological examination, to determine the 
type of the infecting organism, it is desirable to use the serums 
specific for that type. However, many practitioners, particularly 
those residing in rural districts, do not have laboratory facilities 
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at hand for making the diagnostic test and rather than deprive the 
patient of the benefit of serum treatment, since its early administra- 
tion is of the utmost importance, it is advisable to use a polyvalent 
antipneumococcic serum, which is prepared by injecting horses with 
the three fixed types of pneumococci and therefore containing anti- 
bodies against all three types. The polyvalent serum is standard- 
ized against a Type I culture and must be as effiiecnt in its pro- 
tective power against pneumonia due to Type I as the Type I serum. 
Besides, it contains antibodies against Types II and III and is there- 
fore the logical serum to use in all cases of lobar pneumonia. 

Common Colds.—lIt is generally conceded that “common colds,” 
which so often lead to more serious complications such as pneu- 
monia, are due to bacterial infections, and many annual sufferers 
from these infections have been relieved and have gone through a 
whole winter without “colds ” by resorting to prophylactic immuniza- 
tion with Influenza Serobacterin Mixed. In some of the army 
camps, mixed bacterins composed of standardized suspensions of 
pneumococcus, influenza, catarrhalis, streptococcus and staphylo- 
coccus organisms have been used to immunize our boys against in- 
fections from these bacteria. Unquestionably the day is approach- 
ing when most diseases due to bacterial infection will be conquered 
as has already been the case with a number and it will be possible 
to immunize individuals susceptible to these diseases and thus pre- 
vent much suffering, to say nothing of the loss of time and incon- 
venience incident to long illness. Biological materia medica is still 
in its infancy. Less than 25 years ago diphtheria antitoxin, the first 
biological product manufactured and used to any extent by physi- 
cians, was first produced. Enormous strides have been made since 
then, and the present war is showing that the work along the lines 
of prevention and treatment with biological products in on a sane 
and sound basis. While many of our industries are engaged in the 
necessary work of providing the instruments for destruction, there 
is considerable satisfaction in the thought—-and there should be par- 
ticularly to pharmacists—that the medical and the pharmaceutical 
professions are unselfishly contributing their bit to the conservation 
of life. 
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THE CHEMISTRY OF DIPHTHERIA ANTITOXIN—A 
REVIEW. 


By Asert C. CRAWForpD AND Marjorie G. Foster. 


The indications at present are that rational therapeutics will ad- 
vance mainly by using chemotherapeutic methods, or by adopting 
those used by nature, that is, by the use of the products of various 
glands and of antitoxins, etc. With this latter idea in view, we have 
endeavored to present the results of investigations on the chemical 
nature of the diphtheria antitoxin, and hope to follow this summary 
with a report of our own experiments. 

Up to the present time, very little has been ascertained as to the 
chemical nature of the antitoxins. Weichardt says that in spite‘ of 
hundred-fold attempts to isolate the diphtheria antitoxin, as yet 
these have been futile.? 

Reports differ as to the response of diphtheria antitoxin to re- 
agents. Since the antitoxin has never been isolated, the colloids of 
the serum presumably may modify the reaction in various ways, and 
protect the antitoxin from their action. Normally the degree of 
concentration of colloids in the serum offers an obstacle to the ac- 
tivity of proteolytic ferments.* It may be that in a pure form 
diphtheria antitoxin might thus react differently than when in 
serum, in milk, or if combined with its toxin. Another explanation 
may be that the antitoxin is a colloid, at least under ordinary condi- 
tions, with a large molecule, and may contain numerous reactive 
groups. In colloids the properties due to chemical nature may be 
over-shadowed by their physico-chemical condition. 

During immunization, lowering of the freezing point and of the 
osmotic pressure of the serum occurs. The electrical conductivity 
decreases in proportion to the antitoxic activity.* 

According to Mellanby, a constant current (100 volts), if passed 
through a slightly acidified antitoxic serum by means of zinc elec- 


1From the Division of Pharmacology, Stanford University Medical 
School, San Francisco, Cal. This report was supported by a grant from the 
Therapeutic Research Committee of the Council on Pharmacy and Chemistry 
of the American Medical Association. 

2 Abderhalden, E., Biochem. Handlexikon, Vol. 5, p. 518. 

3 Bronfenbrenner, J., Proc. Soc. Exper. Biol., Vol. 13, p. 19, 1915. 

4y. Szontagh, F., and Wellmann, O., Deutsch. med. Woch., Vol. 24, p. 
421; Butjagin, P. W., Hyg. Rund., Vol. 12, p. 1209, 1902. 
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trodes, causes precipitation. The protein mass collected at the 
anode, when dissolved in weak NaOH, possesses antitoxic value. 
The serum also possesses antitoxic powers.® Precipitation by zinc 
ions may here play a part. But Field and Teague, using platinum 
electrodes, claim that both diphtheria toxin and its antitoxin are 
electro-positive and pass to the cathode from passage of the 110- 
volt direct current. They claim the response is the same whether 
alkaline or acid solutions are used. However, the technique of these 
experiments of Field and Teague has been criticized by Landsteiner 
and Pauli’ and by Bechhold.® 

It is well to remember that certain proteins in neutral solution do 
not move toward either pole, but in acid solution travel toward the 
cathode, and in alkaline solution toward the anode.® An amphoteric 
electric character, which is important in maintaining the reaction of 
colloids, is better preserved in a large than in a small molecule.*° 
As yet no one has succeeded in isolating antitoxin by means of the 
electric current. 

Direct sunlight is injurious to antitoxin." Short exposure, i. e., 
several days, does not seem to materially injure it.1*7 Long exposure 
(four months) to daylight decreases its activity..* The injurious 
action of yellow and of red light is slight (six months’ exposure) ; 
that of blue light is somewhat more marked (five months) ; while 
green light does not affect it on three months’ exposure, but after 
six months causes marked injury.1* According to Miller, O, H, N 
and CO, injure antitoxin. The standard unit of diphtheria anti- 
toxin in Germany is kept over P,O; in vacuo and in the dark. 

The experiments on dialysis with those on ultra-filtration and on 
diffusion of the antitoxin, open up the question of the size of its 


5 Mellanby, J., Proc. Roy. Soc. London, Series B, Vol. 80, p. 399, 1908. 

6 Field, C. W., and Teague, O., Journ. Exper. Med., Vol. 9, p. 86, 1907. 

7 Landsteiner, K., and Pauli, W., Wien. med. Woch., Vol. 58, p. 1010, 1908. 

8 Bechhold, H., Muench. med. Woch., Vol. 54, p. 1921, 1907. 
| Hardy, N. B., Journ. Physiol., 1899, Vol. 24, p. 288; Pauli, W., Beitr. 
z. physiol. u. Path. Chem., Vol. 7, p. 531, 1905-6; see also Bancroft, W. D., 
Journ. Phys. Chem., Vol. 19, p. 349, 1915. 

10 Pick, E. P., “Biochemie der Antigene.” In W. Kolle and A. von 
Wassermann, “ Handbuch der Microorganismen,” 2d ed., Vol. 1, p. 703. 

11 Palmirski, L., and Orlowski, W., reference in Cent. f. Bakter., Vol. 
19, p. 916, 1896. 

12 Marenghi, G., Cent. f. Bakter., Vol. 22, p. 520, 1897. 

13 Miiller, F., Cent. f. Bakter., Vol. 24, p. 316, 1808. 

14 Miiller, ibid., pp. 251, 316. 
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molecules or particles. Antitoxin, at least under the condition as we 
know it, does not dialyze through parchment paper.*® We have no 
data as to whether certain membranes react with antitoxins or absorb 
them.*® 

There is a variable loss of antitoxin when drawn through a 
Berkefeld or Chamberland filter. According to Dziergowski, it 
passes through uninjured.’* Diphtheria antitoxin does not pass 
through a Chamberland filter, if the pores are closed by gelatin and 
the fluid is not forced.1* It is held back by gelatin filters.*® 

Diphtheria antitoxin is retained by collodion filters.2° The dif- 
fusion constant of diphtheria antitoxin against gelatin at + 6° C. 
is 0.0015, that of the toxin is 0.014, and of NaCl is 0.94," and hence 
is a colloid, at least in the form we meet it, or so intimately asso- 
ciated with colloids as to react with them. Taylor believes it has 
more colloidal properties than its toxin, but no conclusions regard- 
ing molecular weight by the use of Thovert’s relation are permis- 
sible.?? 

According to Zunz, charcoal absorbs as much toxin as antitoxin, 
but not the combination of the two. Proteins interfere with this 
absorption and BaSQ, absorbs the toxin to a slight extent, but not 
the antitoxin, nor their combination,?* while kaolin, argile, talc, 
kieselguhr, and wood charcoal absorb neither diphtheria toxin, nor- 
its antitoxin, nor their combination. V. Groér and Kassowitz claim 
that antitoxin is absorbed by a kieselguhr filter.2* Aluminium sili- 


15 For methods, see Gibson, R. B., Journ. Biol. Chem., Vol. 1, p. 161, 
1905; Pick, E. P., in Krause, R., and Levaditi, C., “ Handbuch d. Immunitats- 
forschung,” Vol. 1, p. 534; Seng, W., Zeits. f. Hyg., Vol. 31, p. 516, 1800; 
Welker, W. H., Biochem. Bull., Vol. 2, p. 70, 1912-13. 

16 See Tschirch, A., Arch. Pharm., Vol. 252, p. 537, 1914. 

17 Dziergowski, J., Cent. f. Bakter., Vol. 21, p. 333, 1807; Di Martini, L., 
Cent. f. Bak., Vol. 24, p. 360, 1808. 

18 Corbett, L., Cent. f. Bakter., Vol. 24, pp. 386, 415, 1808. 

19 Brodie, T. G., Journ. Path., 1897, Vol. 4, p. 464. 

20 Goucher, L., Bull. Sci. Pharm., Vol. 19, p. 129, 1913; also Bechhold, 
Biochem. Zeits., p. 401, Vol. 6, 1907; Glenny, A. T., and Walpole, G. S., 
Biochem. Journ., Vol. 9, p. 290, 1915. 

21 Arrhenius, A., “ Immuno-chemistry,” p. 25, 1907. 

22 Taylor, W. W., “ Chemistry of Colloids,” p. 300. 

23 Zunz, E., Arch Internat, de Physiol., Vol. 8, p. 227, 1909. 

24y. Groér, F., u. Kassowitz, K., Zeits. f. Immunitits., Vol. 22, p. 447, 
1914. 
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cate does not absorb the antitoxin, although it absorbs the toxin. 
This absorptive power is favored by an alkaline reaction.”® 
Silicic acid purified electro-osmotically seems to have a certain 
capacity for absorption, less for the antitoxin and more for the 
toxin, than the corresponding acid not purified in this manner 
(Zunz). Palladium asbestos has been tested on the toxin, but ap- 
parently not on the antitoxin.*® We have no data as to the action 
of ordinary asbestos on diphtheria antitoxin, but it absorbs 99.9 per 
cent. of its toxin.2* Various vegetable gums have been found to 
inactivate the toxin,?* but these have not been used on the antitoxin. 
Direct sunlight with long shaking injures it. This may be due 
to increased exposure to aid (oxydation) or to some mechanical re- 
arrangement of the molecules,?* but apparently there is no data as 
to whether shaking in chemically indifferent gases injures it.*° 
Antitoxic serum is insensitive to low temperature. By freezing 
two or three times, Bujwid kept his antitoxic serum active for over 
one year.** But there is a report that Gorjansky noted a loss in 
activity from cold.** Serum deteriorates six times as fast at 36° C. 
as when kept on ice.** 
The antitoxic serum is said to be slightly weakened by heating 
to 60-70° C.** Mellanby claims it can be heated to 66° C. without 
injury. The serum retains its antitoxic activity after five hours 
heating at 55° C.** Partial cogulations of proteins, if it occurs, may 
‘Carry antitoxin with them, and thus lessen the antitoxic value of the 
‘serum. Heating it to boiling quickly destroys the antitoxic value of 
:serum, but dried antitoxic serum will stand heating to 110° C. for 


23 Zunz, E., Zeits. f. Immun., Vol. 19, p. 326, 1913. 
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one half hour, and heating to 140° C. for one quarter hour.** No 
doubt the response to heat will depend on the salts present. This 
has been found to be true in the case of certain toxins, etc. Buchner 
found that alkali sulphates added to dilute serum increased its re- 
sistance to heat 10° C. and raised its activity.*” 

Mellanby found that acetic acid (5 per cent.) and 0.25 per cent. 
HCI have no deleterious action on antitoxic serum at room tempera- 
ture, but 0.05 Cc. n/1o HCl added to 1 Cc. of antitoxic serum weak- 
ened it. Dilute formic acid causes a precipitation from serum." 
Weak alkalies dissolve certain antitoxic precipitates.*® According 
to v. Groér and Kassowitz, dilute alkalies activate the antitoxin, 
while more concentrated alkalies destroy it. Ba(OH), injures anti- 
toxin.*° 

Digestion with 0.2 per cent. HCl and pepsin causes a rapid loss 
in activity.** It is slowly destroyed by tryptic digestion.**? The 
addition of NaCl in solution will inhibit pepsin from digesting cer- 
tain proteins.** 

After saturation of the diluted (ten times) serum with CO,, the 
precipitate contained only a trace of antitoxin.** Brieger and Krause 
passed CO, into a solution of antitoxin containing NaCl, (NH,),SO, 
and glycerol, but the precipitate contained no antitoxin, while the 
filtrate was active.* 

Chloroform, in 1 per cent. solution, is used as a preservative for 
antibodies, but causes a precipitate. Diphtheria antitoxin and toxin 
are very resistant to ether.“ V. Groér and Kassowitz shook out 
antitoxic serum with ether and found that the serum retained its 
activity. This would suggest that the antitoxic agent was not a free 
lipoid. Antitoxin is not precipitated from serum by 25 per cent. 
alcohol. Higher percentages precipitate antitoxin according to the 
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protein content.‘7 Most of the antitoxin is precipitated by alcohol 
35-45 per cent. The action is reversible only to a slight degree. 
Acetone precipitates antitoxin and long contact inactivates it.‘ 
Oxalic acid slowly injures it.*® 

Phenol is used in 0.3-0.5 per cent. solution to preserve antitoxic 
sera. This does not change its antitoxic content.®° Tricresol (0.4 
per cent.) is used to preserve antitoxic serum. Formaldehyde 
injures it. Putrefaction completely destroys antitoxin.™ 

Aluminium sulphate (5 per cent.) and potassium alum precipitate 
albumin from the serum, and the filtrate retains its antitoxic value.” 
Dilute NaOH, when added to this filtrate, causes a precipitate which 
holds the antitoxin. This latter precipitate is soluble in excess of 
NaOH when more than one third part of potassium alum has been 
added to the serum.** 

Antibodies can be salted out or floculated by high electrolytic con- 
centration.*** There are some data that even pure neutral salts on 
concentration may perhaps injure, or hold back, certain antigens,** 
and this perhaps might occur in the case of antitoxin. Salts with 
univalent cations, i. e., NaCl, Na,SO,, (NH,).SO,, NH,;SCN, 
NH,Br exercise no influence on the diphtheria-toxin-antitoxin com- 
bination in serum.*° 

Antitoxin is not precipitated by NaCl,®* but NaCl and KCl as 
used by d’Astros and Rietsch, precipitated the antitoxin incom- 
pletely.** Likewise, a solution of CaCl, with NaCl precipitates 
antitoxin quantitatively from serum.** The filtrate after one half 
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saturation with (NH,),SO, contains no antitoxins,®® while it is 
found in the precipitate. Na,SO, (9-12 per cent.) precipitates 
50 per cent. of the antitoxin from serum. Na,SOQ, is used in place 
of (NH,),SO, as a precipitant for the antitoxin in serum, partly 
because (NH,),SO, is reduced to NH, by some albumins. It has 
about the same precipitating value as (NH,),SO,.%° Dilute sera 
reacts differently with Na,SO, than concentrated ones. 

Salts with bivalent cations, 7. e., Ca(C,H,O,), 10 per cent. or 
MgSO, have no deleterious effect on the antitoxin or its combination 
with the toxin in serum. The colloids of the serum may perhaps 
protect the antitoxin from the action of calcium.** MgSQ, at 30- 
37° C. precipitates only 50 per cent. of the antitoxin from serum,*®* 
but according to Freund and Sternberg the filtrate, after MgSO, pre- 
cipitation, contains no antitoxin. These experiments were carried 
on at 17-18° C.** Strontium salts give negative results. . 

Zinc salts are said to be especially suited for precipitation of the 
antitoxin. According to Brieger and Boer, ZnSO, and ZnCl, can 
be used for separating it quantitatively. The Zn precipitate can be 
dissolved in water by means of weak NaOH (one drop normal solu- 
tion in 20 cc. H,O) and then CO, can be used to precipitate the zinc. 
However by this method there is a question if all of the zinc is re- 
moved. In case ZnSO, has been used, the antitoxin remains in the 
precipitate, while if ZnCl, has been used, it goes into the filtrate. 
Freund and Sternberg obtained no precipitate of antitoxin with 
ZnSO, or ZnCl, after the use of potassium alum and aluminium 
sulphate even though the solution had been dialyzed eight days. 
They claim that zinc hydrate precipitates antitoxin. Cobalt salts 
gave negative results with antitoxin.™ 

The precipitate of iron salts with alkali carries antitoxin me- 
chanically,®* but it is difficult to free it.6* The precipitate from the 
serum by K,FeCy, and ZnSO, (i. e., ferro-cyanide of zinc) contains 
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antitoxin.*® Aluminium sulphate and ammonia precipitate about 
95 per cent. of the antitoxin from serum.®® We have no published 
data as to the action of uranyl acetate or of phosphotungstic acid 
on antitoxin. The former has been used by Brieger in attempts to 
isolate tetanus toxin. 

Brieger and Boer have used heavy metals in their work on the 
isolation of diphtheria antitoxin. Neutral lead acetate with a trace 
of NH,HO precipitates albumin from serum, but the antitoxin re- 
mains in the filtrate. This can then be precipitated by shaking with 
(NH,).SO,, but the results are variable, owing to the solubility of 
the Pb combination. Brieger and Boer believe that antitoxin forms 
some combination with certain heavy metals and that this combina- 
tion is soluble in alkalies. HgCl, will precipitate it if NaCl has 
been added to the solution.7° CdSQO, precipitates 50 per cent. anti- 
toxin, and CuSO, has also been used as a precipitant. 

Platinum chloride precipitates it." 

A solution of copper acetate (I per cent.) causes a precipitate 
from antitoxic serum. This when dissolved by means of Na,CO, 
and treated with CO, to remove Cu, is found to have antitoxic 
properties. However, the filtrate also contains some of the ac- 
tivity.*? 

Nucleohiston precipitates antitoxin.”® 

Nucleoproteins from various tissues possess antigenic proper- 
ties.74 

It has been suggested that there was some connection between the 
specific ferments of the blood and antibodies, but according to Bron- 
fenbrenner—‘ No definite proof, however, of such an identifica- 
tion has been offered.’’”® 

Some of the work, which has been done on the chemistry of the 
diphtheria antitoxin, would suggest that this antitoxin is not 
a protein, thus Proscher thought he could obtain an antitoxin free 


68 Aronson. 

69 Brieger and Boer, also Aronson. 

70 Brieger and Boer. 

71 Belfanti, S., and Carbone, T. 

72 Nikanorow, P. J., in Jahresber. u. d. Fort. d. Tier-chemie, Vol. 26, p. 
983, 1897. 

73 Freund, E., Grosz, S., and Jelinck, O., Cent. f. inn. Med., Vol. 16, pp. 
913, 937, 1805; Tichomiroff, M., Zeits. f. Physiol. Chem., Vol. 21, p. 90. 

74 Wells, H. G., Journ. Biol. Chem., 1916, 28, p. 11. 

75 Bronfenbrenner, J., Journ. Exper. Med., Vol. 21, p. 222, 1915. 
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from proteins by digesting these away by means of trypsin,"® but 
this work could not be confirmed by Mellanby, Banzhaf," Pick, or 
Brieger.”® 

Other work would indicate that the antitoxic power of the serum 
is in relation to the percentage of the proteins, hence a protein. 
According to Mellanby, heating and freezing both show that the 
concentration of the antitoxin follows the concentration of the pro- 
tein on approximately parallel lines. 

As Schryver says: “ Not sufficient is know yet of the true chem- 
ical structure of the proteins to found a rational classification based 
upon differences of chemical constitution. The classification 
adopted therefore is more or less of an empirical nature, founded 
only to a small extent on chemical distinctions, but chiefly on crude 
differences in physical properties.’’’® 

Proteins can be carried out from solution by other colloids (i. e., 
mastic or ferric hydroxide), and upon this property methods have 
been founded for separating proteins from solution.*® The reaction 
is not always reversible, in that the protein cannot always be dis- 
solved out from the precipitate by water. ‘ Certain proteins can also 
be removed from solution by solid substances, which act as ab- 
sorbents, such as precipitated silicic acid, meerschaum, etc. From 
certain globulin solutions of about 2-3 pro m., the following ab- 
sorbents take the following percentages :** 


Precipitated SiO. .......... 18 
64 
nc 53 


This absorption is possibly a question of electro-chemical affinity. 
Proteins can usually be precipitated from solution by means of 
neutral salts. “If a salt be added to a mixture of proteins, as soon 


76D. R. P. K., Vol. 30, p. 13757, June 21, 1902. 

77 Banzhaf, E. J., Johns Hopkins Hosp. Bull., Vol. 22, p. 106, 1911. 

78 Brieger, L., Festschrift f. R. Koch., p. 445, 1903. 

79 Schryver, S. B., in Thorpe, E., “ Dictionary of Applied Chemistry,” 
Vol. 4, p. 407. 

80 Rona, P., and Michaelis, L., Biochem. Zeits., Vol. 5, p. 365, 1907; Vol. 
2, p. 219, 1906. 

81 Landsteiner, K., in Kolle, W., and v. Wassermann, A., “ Handbuch d. 
Mikroorganismen,” Vol. 2, pt. 1, p. 1246. 
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as the limit of concentration is reached at which the more readily 
precipitated protein falls out precipitation will commence. The pre- 
cipitate will contain, however, not only the protein of which the salt 
concentration limit has been reached, but also some of the less 
rapidly precipitable protein. The only method available, therefore, 
for separating water-soluble proteins from one another is an im- 
perfect one and this fact accounts for a great deal of uncertainty 
as to the homogeneity of a large number of proteins which have 
been submitted to investigation. "82 Proteins, by virtue of their col- 
loidal properties, can “ protect” other colloids and prevent the latter 
from being precipitated from solution. 

At present there is a tendency to believe that the “ proteins frac- 
tions of plasma, such as, globulins, etc., are not chemical individuals, 
but form a series of which the individual members can pass one 
into another. The more complex proteins are assumed to be liber- 
ated from the cells in a state of low aggregation with compara- 
tively small amounts of absorbed simple substances to keep them in 
a colloidally dispersed state, from which they can be readily floc- 
culated by salts, etc. In the course of time, the state of aggregation 
is finer and the amount of absorbed substances is increased and the 
proteins are not then so readily precipitated. By alteration in the 
state of aggregation and amount of absorbed simpler substances, 
variations in the physical properties can be produced, and a blood 
protein can thus be varied in its properties so as to pass from a 
readily aggregating substance like fibrinogen through a globulin to 
an albumose.”’* 

Diphtheria antitoxin is associated in some way with that division 
of the proteins which is known as the globulins, and is precipitated 
from serum by agents which precipitate globulins.** Like globulins, 
some antitoxins are precipitated by heavy metals.** However, Mel- 
lanby pointed out that the antitoxin did not correspond to the rigid 
definition of a globulin (p. 400). The globulins are insoluble in 
dilute acids, but are soluble in dilute alkali or in dilute neutral salt 
solution. 


82 Schryver. 

83 Herzfeld, E., and Klinger, R., abst. in Journ. Chem. Soc., Vols. 113- 
114, p. 87, pt. 1, 1918. 

84 Brodie; Atkinson, J. P., Journ. Exper. Med., Vol. 5, p. 67, 1900-01; 
Belfanti, S., and Carbone, T., Arch. Sci. Med., 1898, 22, p. 16. 

85 Ditthorn and Schultz, Zeits. f. Immunitdts., pt. 1, Vol. 14, p. 103, 1912. 
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According’ to Starke, globulin in solution is an alkali or acid 
albumin.*® 

Carbonic acid precipitates globulins from dilute alkaline solution 
and dissolves them in excess. 

The serum globulins are sensitive to reagents and easily de- 
naturize, thus becoming insoluble. Heat, alcohol, and ether quickly 
precipitate them.’? They are slowly split by ferments such as 
pepsin.** 

Globulins do not form true salts with metals. The globulins 
have an acid nature and form combinations with alkalies. Histon, 
nuclein, neucleohiston, etc., are said to precipitate globulins.*® 

Acetic acid (0.25 per cent.) precipitates diphtheria antitoxin.® 
Acetic acid also precipitates globulins. 

Admixed substances may determine the solubility of the globu- 
lins, as a globulin preparation soluble in water can become insoluble 
in water by purification, hence classifications based on solubility 
must be tentative.” 

According to Hammarsten, “a sharp line cannot be drawn be- 
tween the albumins and the globulins, follows from the fact that the 
albumins can be converted into globulins.”®? The first step in the 
transformation of albumin into globulin is the formation of pseudo- 
globulin. This change may be really a question of external proper- 
ties of the albumin rather than to a true conversion into a globulin, 
as the resulting substance does not contain glycocoll, which is be- 
lieved to be present in globulins. 

On the addition of colloidal calcium phosphate and kieselguhr 
to diphtheria antitoxic serum, the ionized salts in the serum cause 
a precipitate, but the antitoxic value of the serum remains the same, 
showing that all colloids do not carry down antitoxin.® 


86 See Physiol. Abst., 1918, Vol. 3, p. 100. 

87 Tebb, M. C., Journ. Physiol., Vol. 30, p. 25, 1904. See also Chick, H., 
and Martin, C. J., Journ. Physiol., 45, 61, 1912. 

88 Umber, F., Zeits. f. physiol. Chem., Vol. 25, p. 258, 1808. 

89 See Osborne, in “ Abderhalden Biochemisches Handlexikon,” Vol. 4, 
p. 84. 

90 Gibson, R. B., Journ. Biol. Chem., p. 169, Vol. 1, 1905-06. 

1 For methods of precipitation see Samuely, in Abderhalden’s “ Hand- 
buch der Biochem. Arbeitsmethoden,” Vol. 2, p. 360; Morawitz, in Oppen- 
heimer’s “ Handbuch der Biochemie,” Vol. 2. 

2 Hammersten, O., “ Textbook of Physiol. Chem.,” 7th ed., transl., 1912; 
p. 103 refers to Moll-Hofmeister’s “ Beitrage,” Vols. 4 and 7. 

93 Mellanby. 


| 


776 Diphtheria Antitoxin. 

Immune serum is influenced by salts according to physico-chem- 
ical laws of salt albumin combinations.** Ammonium sulphate in 
50 per cent. saturation, precipitates globulins and antitoxin®® from 
serum, leaving the albumin in solution, but precipitation of the al- 
bumin occurs when the ammonium sulphate saturation has reached 
64 per cent. By this means it can be shown that the antitoxin is 
not an albumin or necessarily associated with them.*® The fact that 
in the precipitation by ammonium sulphate there is no accumulation 
of antitoxin in any one fraction, would argue against a mechanical 
precipitation. 

The response to (NH,).SO, is different if the serum is first 
diluted with weak (NH,).SO, and its (NH,).SO, concentration 
then raised to one-half saturation, than when (NH,).SO, is added 
directly to undiluted serum.** Highly concentrated sera have dif- 
ferent precipitation quality than dilute.®* 

The globulins are usually divided into euglobulins and pseudo- 
globulins. By precipitation with (NH,).SO,, Freund and Joachim 
claim to have separated the true globulins into four fractions. By 
one third saturation, two fractions were obtained—one soluble in 
water, which was called “euglobulin” and one insoluble in water 
called “paraeuglobulin.” By half-saturation two other fractions 
were obtained. The one soluble in water was named “pseudo 
globulin ” and the one insoluble was called “ para-pseudoglobulin.”” 
The ammonium sulphate separation of euglobulin from pseudoglobu- 
lin is an artificial one,?® and it is still uncertain whether euglobulin 
and pseudoglobulin are distinct proteins. The amino-acid content 
of the two fractions is approximately the same. Dale and Hartley 
find “that a rigidly specific sensitiveness to euglobulin occurs com- 
paratively frequently “but they never succeeded by injection of 
pseudoglobulin in producing a sensitiveness to pseudoglobulin 


94 Pick, E. P., and Schwarz, O., Biochem. Zeits., Vol. 17, p. 491, 1900; 
Pribram, E., Wien. klin. Woch., 1908, p. 1079. Vol. 21. Look up Oryng, T., 
and Pauli, W., Biochem. Zeits., 1915, Vol. 70, p. 368. 

85 Freund and Sternberg. 

96 Banzhaf, E. J., and Famulener, L. W., “Collected Studies,” Bureau of 
Laboratories, N. Y., Vol. 8, 1914-15, p. 208. 

97 Popplewell-Bloxham, W., Proc. Physiol. Soc. Journ. Physiol., Vol. 26, 
p. XXxXiii, I90I. 

98 Brunner, J., and Pinkus, S. N., Biochem. Zeits., Vol. 5, p. 381. 
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alone.’°! Chick suggests that euglobulins are formed by associa- 
tion of pseudoglobulin with a lipoid. Banzhaf believes a separation 
of the serum globulins by means of solubility in saturated NaCl is 
as sharp as can be made at present. The euglobulins precipitated 
from horse serum by saturation with NaCl content contain no anti- 
toxin.?°? According to Dale and Hartley the purification of euglobu- 
lin is facilitated by its insolubility in weakly acidulated water. 

Shaking a serum with air is said to produce coagulation and de- 
naturation of the euglobulin, due to alteration in surface energy, 
leading to absorption of albumin, thus rendering the euglobulins 
labile ; they then coagulate and become insoluble. The process is 
not due to oxidation. Previous heating and the presence of a hyper- 
tonic medium tends to inhibit the effect of shaking, but dilution with 
H,O or storage, rendering the euglobulins labile, favors the effect 
of shaking.’ Fibrinoglobulin, which *belongs to the euglobulin 
fraction, does not contain the antitoxin.?* 

The globulins of horse serum insoluble in water (precipitating on 
dialysis) correspond to the globulin fraction precipitated by 28-36 
vol. per cent. of (NH,),SO,, and those soluble in water correspond 
to the fraction precipitated by 36-44 volume per cent. (NH,),SO,.? 
According to Ide and Lemaire the antitoxin is all precipitated by 
from 26-44 per cent. (NH,),SO,.?° 

Only a portion of the globulins seems to contain or carry the anti- 
toxin with it.%°%7 The coagulation temperature for the “soluble 
globulins” in immune serum is claimed to be different from that 
in non-immune ;?° 7. e., in normal serum it ranges from 65 to 71° 
C., but in immune serum it begins to precipitate at 71° C. with a 
maximal coagulation at 75° C. According to Brunner and Pinkus?® 
antitoxin of immune serum has not the same precipitation limits as 
the globulins of normal serum. 
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The diphtheria antitoxin globulins have a higher value for cys- 
tine nitrogen than have globulins described by Hartley. The histi- 
dine nitrogen is lower and the amino nitrogen is slightly higher.**° 
According to Seng, the “soluble globulins” of antitoxic serum 
show an increase in N and C with a diminution in H and possess a 
higher rotation of the plane of polarization. However globulins of 
normal and of immune serum have the same freezing point.?™ 

Hiss and Atkinson’? found that the average precipitate with 
MgSO, from the sera of immunized horses was more abundant than 
the average precipitate from the sera of non-immunized horses. 
This precipitate would contain both the normal globulins of the 
serum, which have no antitoxic action, and the globulins, which have 
antitoxic value. The increase in globulin precipitate is not necessarily 
proportinate to the increase in antitoxic value. Seng found an in- 
crease of the so-called “soluble globulins ” at the expense of the in- 
soluble ones. According to Joachim,’** the total protein content of 
the serum of non-immune animals is only slightly less than in the 
immune and the globulins increase at the expense of the albumins. 
These results of Joachim were corroborated to some extent by, Lang- 
stein and Mayer (1904) who found that in rabbits immunized 
against typhoid, pneumococcus, streptococcus, etc., the serum globu- 
lin rose while the albumin diminished. Joachim believed the in- 
crease was mainly in the inactive euglobulin fraction. Others, as 
Butjagin,’* also Szontagh and Wellmann‘* claim that the proteins 
increase during immunization, although the latter workers suggested 
it might be due to disturbed nutrition. In one horse used by Leding- 
ham the globulin content of the serum showed only a slight change, 
although the albumin increased, but in this case the serum failed to 
yield a high grade antitoxin.*® In a second horse there was a 
marked increase in globulin content and reduction in albumin along 

110 Banzhaf, E. J., Suguira, K., and Falk, K. G., “Collected Studies,” 
Bureau of Laboratories, New. York, Vol. 8, 1914-15, p. 213. 
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mins,” J. Reiss. Phys. Chem. Soc., Vol. 8, p. 1251, 1916. 
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with the increase in antitoxic value. The increase in globulin was 
mainly in the euglobulin fraction. Ledingham says that the pseudo- 
globulin and especially the euglobulin fraction are involved in this 
increase. In the organs, an increase in globulins has not been 
shown."** 

It has been urged that perhaps an increase in the globulins of the 
serum during immunization may be due to changed nutritive condi- 
tions ; as Githens found an increase in globulins of serum in hunger- 
ing dogs (1904) and Glassner found that during immunization of 
rabbits with certain bacterial products a rise in the globulin fraction 
occurred only if the animal showed severe metabolic changes, but 
that on cautious immunization this need not appear.*** The fact 
that during immunization waxy disease, hepatic hemorrhages, etc., 
occur would indicate that profound metabolic changes often are pro- 
duced during immunization. 

According to Pick"*® in goat serum the antitoxin is associated 
with the euglobulin, but in the case of horse serum it is associated 
with the pseudoglobulins, and while Ledingham found an increase 
in the globulins in horse serum during immunization, which increase 
was mainly in the euglobulins, he says that the greater part if not all 
the antitoxin is associated with the pseudoglobulins, at least when 
the antitoxin content of the serum is rising. In his experiments 
with goats he failed to corroborate Pick’s finding, that antitoxin. 
was invariably associated with the euglobulins. In the refractory 
period where abnormal metabolic changes were marked, Legingham 
thought it might be associated with the euglobulins. Ledingham 
found that during immunization of goats the rise in total protein 
affected mainly the albumin. The recent work of Banzhaf and 
Famulener indicates that in goats the unit content and protein in- 
crease have no relation. “ The unit relationship per gram protein of 
the pseudoglobulin and euglobulin remained practically the same . 
during the course of the immunization.” Banzhaf also found that 
in horse serum the increase is in the pseudoglobulins, and that the 
euglobulins contain no antitoxin.’*° 

“Pick noted that tetanus antitoxin was precipitated with the 
pseudoglobulins. However, this association of the antitoxin with 
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one or other globulin is claimed by Pribram to be not always con- 
stant, but to vary according to the preservation of the serum, etc. 
Gibson and Collins have demonstrated the untrustworthiness of any 
such differentiation of the antibodies as those contained in the eu- 
globulin and those of the pseudoglobulin.”?** 

In Hurwitz and Meyer’s experiments on immunization, it was 
found that in rabbits the globulins of the serum only increased when 
the animals reacted severely, but if the immunization was carried 
out carefully and with a well-controlled dosage it is not usually ac- 
companied by an increase in the serum globulins, although the im- 
mune bodies may attain a high concentration. The rise in globulins 
occurs long before the animal develops immune bodies in any ap- 
preciable concentration.122 However, it may be remembered that 
an increase in pseudoglobulins with which the antitoxin is said to 
be associated might theoretically occur without an increase in total 
globulins.*** 

Banzhaf believes that when the pseudoglobulins are separated by 
fractional precipitation with (NH,).SO,, the higher fraction con- 
tains more of ‘the antitoxin per gram protein. Acetic acid in small 
amounts precipitates the pseudoglobulins in saturated sodium 
chloride solution.*** 

According to Banzhaf the serum of horses immunized to diph- 
theria contains 12 per cent. albumin; pseudoglobulin 78 per cent. 
| and euglobulin 10 per cent., while in normal non-immunized serum, 
‘ albumin is present in 40 per cent., pseudoglobulin in 42 per cent. and 

euglobulin in 18 per cent. 
Moll found that serum heated to 56° for one half hour showed 
a globulin increase’**® without an increase in alkali albuminate. 
Heating rabbit serum to 58° C. for one hour, in some cases the 
euglobulins increased in amount; in other cases the pseudoglobulins 
_ increased. In Banzhaf’s experiments, on heating horse serum 12 to 
Ty 15 hours at 57° C. the albumin content fell from 12 per cent. down 
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Diphtheria Antitoxin. 781 
to 9 per cent.; while the pseudoglobulin fell to 50 per cent. from a 
normal of 78 per cent., and the normal 10 per cent. of euglobulins 
increased to 41 per cent. Banzhaf believed the pseudoglobulin was 
converted to euglobulin. As all the antitoxin, save 7 per cent. lost 
in heating, is in the pseudoglobulin, the pseudoglobulin is not neces- 
sarily antitoxin and Banzhaf argued that a separation of antitoxin 
and pseudoglobulin could thus be partially affected by heat.’*** 
Heinemann claims that pseudoglobulins may be split into fractions, 
some of which do not contain antitoxin. 

By refractometer determinations Homer finds that the pseudo- 
globulins are not diminished by the Banzhof method, and claims 
there is not a conversion of pseudoglobulin into euglobulin, “but 
rather a more simple physical process involving the agglutination 
of the particles of the euglobulin already thrown out of emulsoid 
suspension by the ammonium sulphate. This agglutination permits 
of easy separation of the euglobulin by filtration through paper.”?*® 
Heat denaturation in alkali sera slowly occurs. 

It would seem that a simple method of proving whether the 
diphtheria antitoxin was a protein or not, would be to find whether 
it occurred in secretions which contained little or no protein, or a 
protein which could be easily removed.*?" | 

Milk of immune animals has been studied. Ammonium sulphate 
(27-30 per cent.) precipitation from goat’s milk gives an antitoxin 
preparation 400 to 600 times as powerful as the original milk.’** 
This precipitate contains 14 per cent. ammonium sulphate, but this 
method has shown no further results. 

According to D’Arsonval and Charrin, the constant current de- 
stroys the diphtheria toxin,’*® while the high-frequency current 
causes molecular changes in the toxin, but they were unable to make 
diphtheria antitoxin by this method. Bonome and Viola, using this 
method, claim to produce an antitoxin to streptococci.1*° 

According to Ostromisslenski™ all antitoxins are globulins. The 
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specificity of an antitoxin is determined by the physical condition of 
its colloid particles and only the physical condition of an antitoxin 
distinguishes it from normal globulins. In some cases globulins 
may combine with toxins by means of heat alone. Thus if the toxin 
of certain staphylococci is heated with rabbit serum at 60°, the 
globulin is converted into an antitoxin,'** but usually this requires a 
catalytic agent. Diphtheria antitoxin is claimed to have been made 
from normal horse serum or globulin of eggs by means of a catalist 
(NaCl)?** but this work has not been corroborated and as yet the 
question of the chemical nature of this antitoxin remains unsettled. 
According to Berg and Kelser’s work the evidence points to a non- 
protein character for the tetanus antitoxin.1*4 


NORMAL SALT SOLUTION. 
By Louis GersHENFELD, P.D., B.Sc. 


The term “normal” has been and is most frequently applied by 
the chemist and pharmacist to solutions which contain a given weight 
of chemical that bears a direct relationship to the molecular weight 
of the particular substance. The same term is, however, used more 
frequently by the practitioner and medical man, when the psysiolog- 
ical salt solution is desired. 

Normal or physiological salt solution was first used by anatomists 
as a means of preserving fresh tissue for histologic examination, its 
superiority over pure water, which has been found absolutely un- 
satisfactory, having been early recognized. This preparation orig- 
inally and until recently had a sodium chloride content of only 0.6 
per cent. Its subsequent adoption by physiologists to preserve the 
normal irritability of isolated tissue preparations undergoing inves- 
tigations, and its wide employment in the physiologic laboratory in 
practically the same saline concentration as that which was orig- 
inally used, led to the general belief and acceptance for a number 
of years that such a solution is the physiologic salt solution. 
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Some 35 years ago, Kronecker and Souder demonstrated that 
dogs, which have been previously bled almost to the point of death, 
could be restored to life by a subsequent infusion of a so-called 
physiologic salt solution, prepared in a saline concentration of 0.6 
per cent. Control animals brought to an identical condition invari- 
ably died. It was perhaps these experiments that paved the way for 
the constant use of a 0.6 per cent. sodium chloride solution, and it 
was demonstrated later that the saline concentration -of the blood 
in dogs and other animals, and especially the herbivora, was in- 
variably lower than in the human being. 

Soon thereafter Dr. Goltz produced revolutionary methods of 
treatment in cases of profuse hemorrhage, and salt solution imme- 
diately became a therapeutic measure, replacing the unfavorable 
and uncertain though commonly used method of blood transfu- 
sion; and as Dr. Cushing of Johns Hopkins well states, “soon took 
the preference over all other irrigations in preventing post operative 
thirst, flushing out septic material and that for certain conditions, 
especially those associated with loss of blood and its concentration 
from dehydration of the tissues, no other efficacious form of treat- 
ment is available ; that in a great number of intoxications and infec- 
tions, the infusion chiefly by inducing an associated renal activity, 
plays the part of diluting and washing out the toxic products.” 

The isotonicity of the blood and the concentration of solids in 
the liquor sanguinis (which with its complex composition acts as a 
vehicle for the transportation of the solid elements, and thus be- 
comes the main food carrying body to the tissues) varies consider- 
ably under different clinical conditions, and at the present time we 
have no means of determining it for the individual case. Every 
tissue cell has an osmotic pressure, which as far as has been ascer- 
tained, seems to be about the same for all cells (with only slight 
variation) throughout the body; and accordingly, the concentration 
of the liquor sanguinis will remain in normal individuals about the 
same all the time, so as to give a constant and identical pressure from 
without the cell, equal to the osmotic pressure of the cell itself. 

Hamburger (Zeitschrift f. Biol., 1889, 92, 97) by a test which 
depended on the percentage of saline which failed to lake the red 
cells ; and another worker, who by the determination of the freezing 
point of various samples of blood, were able to determine the saline 
content of blood. The latter experiments were performed by ob- 
serving the freezing point of blood in a Beckmann apparatus. From 
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the reduction of the freezing point as compared with distilled water, 
the saline content was then determined in terms of sodium chloride, 
by calculation; and a solution could thus be prepared that was 
in each case isotonic with the blood (1. e., had the same reduction 
of the freezing point). From such data as the foregoing, a number 
of workers showed that a 0.9 per cent. solution was safe and proper 
to employ for human beings, if a solution that was desired to be 
only monotonic was to be employed, without considering the molecu- 
lar concentration of the liquor sanguinis. I might state here that 
a 0.9 per cent. and not 0.85 per cent. sodium chloride solution is used 
and recommended by numerous physiologists and medical men as the 
normal physiologic salt solution. A preparation of similar concen- 
tration as the normal solution to be used in Great Britain is quoted 
in Squires Companion to the British Pharmacopeeia (1916 edition) 
as possessing the same osmotic pressure as blood and said to be 
isotonic. 

Solutions that possessed a higher saline concentration than the 
foregoing were said to be hyperisotonic, while those that contained 
less sodium chloride than the normal solution were said to be hypo 
or hypisotonic. 

It is surprising that the British Pharmacopeceia does not consider 
officially this preparation. In the Deutsches Arzneibuch (1910), 
this solution (official as solutio natrii chlorati physiologica) is the 
filtered and sterilized solution containing 8 Gm. natrium chloride 
and .150 Gm. of natrium carbonate and 991.85 Gm. of water. 

In the U. S. P. IX, liquor sodii chloridi physiologicus (as the 
official latin name) instead of a 0.9 per cent. is a .85 per cent. 
sodium chloride solution. The formula calls for recently distilled 
water, a great improvement over the old products as Hort and Pea- 
fold of the Lister Institute (British M. Journal, No. 2659, 1911) 
have shown that distilled water that is allowed to stand in sealed 
sterile containers and subsequently used as an infusion gives rise to 
certain toxic symptoms (as fever, etc.), the cause of which has not 
been fully explained. Similar symptoms are not at all observed if 
recently freshly distilled sterile water is employed. The pharma- 
copeeia further recommends that the solution should be sterilized 
preferably in the autoclave or by boiling for one hour in a sterile 
cotton plugged container. The former method is employed in labo- 
ratories where the autoclave is at hand, but the average druggist 
and practitioner must necessarily use the other method. It would 
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be interesting to know why the pharmacopeeia requires aqua destil- 
lata sterilisata to be boiled only for a half hour and nérmal salt 
solution is required to be boiled for one hour, (except for the reason 
that normal salt solution may be regarded as being better fitted 
to support bacterial life). But besides this slight error of nonunifor- 
mity, the greatest error perhaps is in not requiring a replacement 
by recently freshly distilled water of that portion that has been 
lost during evaporation. As the formula now stands, the physician, 
when using normal salt solution (sterilized by boiling) does not ad- 
minister a .85 per cent. sodium chloride solution but a more concen- 
trated product or one which really is slightly hypertonic, and at that, 
each subsequent solution prepared varies in strength depending 
upon the degree of heat used in boiling. To fully ascertain the loss 
by evaporation during sterilization by the various methods available, 
the following experiments were performed. 

Five gallons of normal salt solution were prepared, as directed 
by the U. S. P., which upon titration was found to contain accu- 
rately .85 per cent. NaCl. 


3 (1,000 Cc. non sol.) flasks, 
3 ( 500 Cc. non sol.) flasks, 
3 ( 100 Cc. non sol.) flasks, 


were selected so that the mouth of each respective set of flasks were 
of about the same diameter. These were then cotton-plugged and 
sterilized at 160° C. for one hour. The nine flasks were then divided 
into three sets, each set consisting of a 1,000-Cc. flask, a 500-Cc. 
flask, and a 100-Cc. (filled respectively with 1,000 Cc., 500 Cc. and 
100 Cc. of salt solution). One set was autoclaved at 15-pound pres- 
sure for twenty minutes, the other set was heated in a steam steri- 
lizer (made by generating steam in a bucket containing a false bot- 
tom), and the third set was heated by boiling moderately for one 
hour. The same test was repeated on two different dates. After 
each sterilization, the flasks were allowed to stand for twenty-four * 
hours, until cooled to room temperature, the content of each flask 
was noted to find the loss in evaporation and 10 Cc. of each were 
titrated to accurately determine the NaCl content. At the end of 
the experiment, an average of each set (i. e., the identical sets heated 
at three different occasions) was taken and recorded in the follow- 
ing table. (See Table I.) 
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TABLE I, 
| Average Con- 
tent of NaCl 
| in Three oi Content 
Flasks Determined | Determined 
| Treated at by Measur- [by Titration 
Original Solution. Ce. Different ing and | with 
| Occasions as} Calculation, NosV-S.., 
| Determined 
by Titration, 
| Per Cent. Per Cent. Per Cent. 
Original | I _ — 0.85 
Sterilized in autoclave at 15-lb.| 1,000 flask 2 871 2.4 
pressure for 20 minutes. .860 
100 .882 3-76 
Sterilized by boiling for one) 1,000 “| 5 | 1.075 26.4 
hour. 500 “ | 6! .946 11.2 
100 | 7 1.194 40.4 
Sterilized by heating in steam! 1,000 “ | 8 | 0.85 No loss 
for one hour. soo “ | g| 0.85 ere 
| 
100 1101 0.85 


From these experiments, if we strike a further average between the dif- 
ferent sets used from flask 2, 3, 4, we will obtain an average loss of 2.4 per 
cent. moisture, which will give a salt content of .871 per cent. Sets 5, 6 and 7 
will give an average loss of 26 per cent. moisture, which in turn will give a 
salt content of 1.07 per cent. Sets 8, 9 and 10 show no loss at all. Whether 
this method is, however, effective as a means of sterilization will be reported 
in another paper later on. 


From these experiments we are led to the conclusion that heat- 
ing in the steam sterilizer is the best sterilization method to be em- 
ployed by the average physician and practitioner so as to avoid con- 
centration of the solution. The autoclave (if at hand) is, of course, 
to be preferred as it is undoubtedly a more effective method of ren- 
dering material sterile, while an average concentration to .871 per 
cent. of sodium chloride will not bear any marked relationship to 
the isotonicity (.85 per cent.) of the end product. But mere boil- 
ing is not to be recommended, unless the water of evaporation be 
directed to be replaced by freshly distilled sterile water. In addi- 


‘tion to bearing perhaps only a slight relationship to the isotonicity of 


the physiologic solution, the product that will be used from time to 
time will vary greatly depending upon the size of the container used, 
the amount of solution that is boiled and the activity of the boiling, 
and if for no other reason than for more constant uniformity in 
preparations, the recommendations offered should be considered. 

It might be interesting to consider and observe what effect salt 
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solutions of different strengths will have on the red blood cells or 
erythrocytes. 

The following experiment was performed at two different occa- 
sions : 

An accurately (chemical titrated) 2 per cent. sodium chloride so- 
lution with distilled water was prepared. From this, salt solutions 
of varying strength were made by dilution with distilled water as ob- 
served in Table II. 

Into separate one mil tubes, a mil of each dilution was placed. 
I then asceptized my finger and after examining a drop of my blood 
(carefully observing the size and shape of the red blood cells), one 
drop of blood was placed into each tube. The contents in each 
tube were then well shaken and incubated in an incubator at body 
temperature (37° C.) for one hour. At the end of this period of 
incubation, each tube was examined macroscopically to see whether 
they show erythrocytolysis or as it is more commonly termed hemol- 
ysis (i. e., the destruction of the erythrocyte or red blood cells and 
consequent liberation of the hemaglobin, with the production of a 
transparent red color). The tubes were then allowed to stand twen- 
ty-four hours. At the end of this time the tubes were centrifugal- 
ized and the sediment of red blood cells was examined microscopic- 
ally, so as to observe the size and shape of the erythrocytes. This 
is all recorded in Table II. 


TABLE II. 
Original Blood 6 to 8 p. 


| . | Size of Cells at End of 24 a 
Strength of | One Mil of Solution  “Hfours Incubation. In all 


> lus One Dr 
| One Hour at 37° C. were Counted. 
a | Complete hemoly- No cells—all ruptured) 
8's (H.) | with liberation of 
moglobin 
5 | Slight H. 8utoou Slightly bulged 
| No. H. 
85 | No. H, 
9 | No. H. to7.5 | Very little variation in shape 
I | No. H. Suto6u | Variety of shapes 
‘Be | No. H. Average 5 u | Crenated and varied shape 
I No. H. Average 4 to 5 | Varied shape 
1.5 No. H. Average 4 u | Varied shape 
1.8 | No. H 3to4u Most all cells were crenated 


2 | Slight hemolys's | 3 u all cells were crenated 
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From this experiment we may observe that hypoisotonic saline solu- 
tions increase the size of the red blood cells and pharmaceutically speaking 
may be said to have a solvent effect on these corpuscles, while hyperisotonic 
solutions produce a most marked toxic effect and crenate the erythrocytes 
(either by dehydrating or due to its high osmotic pressure). It is perhaps 
due to similar reasons that hypotonic saline solutions (30 grains to the 
pint) were used in severe malarial conditions (Britjsh Medical Journal, ii-i, 
197) and hypertonic solutions were used in ascites and more recently recom- 
mended by Sir A. E. Wright in 5 per cent. solutions as an irrigation in war 
wounds. 

DEPARTMENT OF BACTERIOLOGY AND HYGIENE, 

PHILADELPHIA COLLEGE OF PHARMACY. 


THE DETERMINATION OF MORPHINE IN COMPLEX 
PRODUCTS. 


Part II. Mixtures CoNTAINING MoRPHINE AS A SIMPLE SALT. 
By A.rrep TINGLE, Pu.D. 
INTRODUCTION. 


The object of the work here described was to devise a reliable 
and fairly general method for the determination of morphine, not 
only in simple powders or tablets, but in pills of complex composi- 
tion. The examination of opium and preparations thereof does not 
come within the scope of the present communication, but will be 
dealt with in Part III. : 

The writer has found no method yet published which could be 


’ applied to much of the material which has come into his hands for 


analysis. The greater part of it has been of Asiatic origin, and till 
the methods about to be described had been evolved, the analytical 
difficulties corresponded. to the unusual methods of preparation. 
The simple extraction method proposed by J. B. Williams (AMER. 
Jour. PHaroM., 1914, 86, 308-312) is excellent within its limitations, 
but as it stands is useless for wide general application. 

In dealing with pills (and especially Asiatic pills) analytically, 
the first difficulty is to obtain a filterable solution. The most usual 
result of digestion with water is to produce a “mush,” or an emul- 
sion, in which the solids remain indefinitely suspended. The addi- 
tion of alcohol, acids, lime and lead acetate seldom has any effect, 
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besides leaving a complete uncertainty as to whether any morphine 
present will be in the solid or in the liquid portion. Barium hy- 
droxide was found very effective in rendering these extracts amena- 
ble to filtration, and it has the added virtue of completely dissolving 
any morphine, no matter in what form it may be present. The sub- 
sequent separation of morphine in a form sufficiently pure for titra- 
tion was effected by an adaptation of J. B. Williams’s method. The 
errors shown to accompany the precipitation of morphine by ammo- 
nium hydroxide in the presence of alcohol’ (see Part I) render such 
a mode of procedure most undesirable. 


DETAILED DESCRIPTION OF METHOD. 


The material to be examined, if a solid, should be divided as 
finely as possible. Weigh a sample of 6 Gm. and transfer it to a 
100 Cc. graduated flask. Add approximately 2 Gm. of pure cal- 
cium carbonate and mix by gently shaking, then add 20 Cc. of water 
and warm on the water bath till a uniform thin paste has been 
formed. While the warming is in progress the flask should be 
loosely closed by a rubber stopper. Cool the mixture, then add 60 
Cc. of a cold saturated solution of barium hydroxide. Mix the con- 
tents of the flask thoroughly and allow to stand for 20 to 30 min- 
utes. Dilute with water to 100 Cc., mix well, and pour on a dry 
15 Cm. filter paper. 

Treatment of Precipitate——Transfer the residue on the filter to 
a beaker, add a slight excess of hydrochloric acid, warm almost. to 
boiling, and filter. Collect as much as possible of this filtrate and 
concentrate to about 15 Cc. Test this with ferric chloride for me- 
conic acid. Its presence indicates that any morphine in the pills 
being examined is in the form of opium, in which case the method 
of determination about to be described cannot be used, and the 
modification which will be described in Part III must be employed. 
If no meconic acid is found the course to be followed is as now 
described. 

Treatment of Filtrate-——Transfer 50 Cc. of the filtrate to a flask 
graduated to contain 55 Cc., such as is commonly used in the anal- 
ysis of syrups and sugars. Add sulphuric acid (diluted 1:5) very 
cautiously, till all barium has been precipitated and the solution is 
just acid to litmus. Dilute the contents of the flask to the 55 Cc. 
mark and mix thoroughly. Allow the precipitate to settle; filter 
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through a dry 7 Cm. paper. Transfer 50 Cc. of the filtrate to an 
evaporating dish, and add sodium hydroxide solution, drop by drop, 
till the stirred liquid is just alkaline to litmus paper. Add hydro- 
chloric acid with equal care till the solution is acid once more, then 
evaporate as rapidly as possible on the water bath till the volume 
of liquid remaining does not exceed 5 Cc. Do not evaporate to 
dryness. Transfer the contents of the dish to a small separating 
funnel, washing the dish very clean with alcohol and water, used 
alternately, and wiping it thoroughly with a rubber-tipped glass rod. 
The total volume of washings should not exceed 15 Cc., of which 
not more than 5 Cc. should be alcohol. Add 25 Cc. of chloroform- 
alcohol mixture (2 volumes of chloroform :1 volume of alcohol) to 
the contents of the separating funnel, followed by a cold saturated 
solution of sodium hydrogen carbonate. This latter should be 
added almost drop by drop, till complete alkalinity is ensured, but 
an undue excess must be avoided. An excess tends to encourage 
emulsification and also unduly dilutes the aqueous layer to be ex- 
tracted. Shake the separating funnel well and steadily for not less 
than 3 minutes, then allow to stand. Separation into layers is gen- 
erally very rapid. Run the lower layer into a flask, and repeat this 
extraction and separation, using the same volume of solvent and 
shaking for the same period. Four such extractions should always 
be made, but if there is any tendency to the formation of an emul- 
sion a fifth extraction is desirable as a safeguard. The combined 
extracts are distilled, heating the flask on a water bath almost to 
dryness. Dissolve the residue in an appropriate measured quantity 
of N/ro sulphuric acid or a standard acid of approximately that 
strength (1 Cc. acid==0.0300 Gm. morphine is very convenient), 
and titrate back with N/1o or N/2o0 sodium hydroxide solution. 
Lacmoid or cochineal are very suitable indicators. 

Qualitative Examination of Titrated Liquid—Add to the titrated 
liquid obtained as above a drop of acid in excess, then 1 Gm. of 
slaked lime. Allow the mixture to stand for a few minutes with 
occasional shaking, till the lacmoid has been thoroughly precipi- 
tated. Filter and acidify the filtrate slightly with hydrochloric 
acid. Evaporate on the water bath to a convenient volume, and 
apply any desired qualitative tests for the presence of morphine. 
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REMARKS ON THE FoREGOING METHOD. 


Calculation of Results—The calculation of results is made 
strictly according to the stoichiometrical relations involved. It is 
not necessary to adhere strictly to the quantities and aliquot parts 
laid down above, but they are those whiich experience has shown to 
be most often convenient. There are no conventional “ correc- 
tions ” to be applied, as in most standard methods for the assay of 
opium, so that much gredter flexibility of detail is possible. 

Possible Objections to the Method.—The most obvious objection 
that can be raised is to the repeated taking of aliquot parts as 
involving an increasing possible error. Of course, the measure- 
ments thus involved must be made with due care, and properly 
graduated vessels must be used. Under such conditions even the 
theoretical errors involved become insignificant. In practice, the 
results obtained are excellent, as shown under the heading “ Experi- 
mental Data.” 

The chemical accuracy of every step has been shown in Part I, 
so that these favorable results cannot be wholly attributed to a 
“balancing of errors.” 

Special Precautions——Experience has shown that certain pre- 
cautions are necessary to ensure complete extraction of morphine 
and to avoid the formation of emulsions during the process. 

1. The volume of the aqueous solution to be extracted should be 
somewhat less than that of the chloroform-alcohol mixture with 
which it is to be shaken. 

2. The amount of inorganic salts in this solution should be as 
small as possible. For this reason the addition of acids and alkalis 
following the precipitation of the barium sulphate should be made 
as ‘sparingly as possible. 

3. The evaporation should be conducted as rapidly as possible. 
Some Chinese pills appear to yield a soluble substance which, on 
oxidation, encourages the formation of emulsions. No serious 
amount of this is formed if the evaporation is conducted quickly, 
but exposure of a large surface of liquid during slow evaporation 
is very prejudicial. The use of a platinum evaporating dish is, 
therefore, very advantageous. 

4. Should the pills to be examined contain soap, sulphates, or 
other substances that react with barium hydroxide, special measures 
must be taken. The lines on which such pills may be treated are 
indicated in Experiment 30. 
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The Action of Barium Hydroxide Solution in Promoting Rapid 
Filtration—The following substances have at different times been 
recognized as probably causing the slow filtration of aqueous ex- 
tracts obtained from pills: soluble starch, soap, gum tragacanth, gum 
acacia. 

It is well known that half-saturation of a solution with barium 
hydroxide will precipitate starch. It has the same effect on gum 
tragacanth, as shown by Experiment 28. *Soap must, of course, be 
treated with larger amounts of barium hydroxide. Gum acacia is 
not precipitated from solution by half-saturation with barium hy- 
droxide, but after such treatment the solution filters more rapidly. 
The excipients employed by native Chinese pharmacists, whatever 
they may be, usually give very slow-filtering solutions when ex- 
tracted with water, but they always respond readily to treatment 
with barium hydroxide. 


EXPERIMENTAL DATA ON THE ANALYSIS OF MorPHINE PILLs. 


Determination of Morphine Mixed with a Bread-Crumb Pill 
Base. Experiment 23.?—Crystallized morphine (0.6000 Gm.) dis- 
solved in sulphuric acid, was mixed with dry bread crumbs (5.4 
Gm.). The mixture was examined in the manner detailed above. 
Five extractions were made. 

Titration results: 


Total acid used ssagan Ce. 
Acid equivalent to the alkali = 625 Ce 
Acid equivalent to the morphine = Geng (Ce. 


Weight of morphine calculated from titration = 0.2685 Gm. 


Since the amount titrated was 1%». of the whole, 6 Gm. of pill 
mass was thus found to contain 0.5907 Gm. of alkaloid or 9.84 per 
cent. [Amount actually present = per cent.] 

Determination of Morphine when Mixed with a Chinese Pill 
Base. Experiment 24.—The material upon which this experiment 
was made was 0.6000 Gm. of morphine mixed with fragments of 
Chinese pill (5.4 Gm.) known to be itself free from morphine. 

The method of operation was the same as in Experiment 23. 


2The experiments in this communication are numbered consecutively 
with those in Part I. 
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Titration results: 


Total acid used =16.50 Cec. 
Acid equivalent to the alkali = gar. Ce 
Acid equivalent to the morphine = gop Ce. 
Weight of morphine calculated from titration = 0.2727 Gm. 


Equivalent to 0.0614 Gm. of morphine in the 6 Gm. of pill taken 
or 9.99 per cent. [Amount actually present 10 per cent.] 

Experiment 25.—Only 0.0600 Gm. of morphine was used in this 
experiment, the weight being made up to 6 Gm. by the addition of 
Chinese pills. 

The determination was conducted exactly in the same way as in 
Experiments 23 and 24, except that only four extractions were made 
with the chloroform-alcohol mixture. 

Titration results 


Total acid used = 
Acid equivalent to the alkali = 937 . Ce 
Acid equivalent to the morphine = 
Weight of morphine found by titration = 


Equivalent to 0.0614 Gm. of morphine in the 6 Gm. of pill taken 
or 1.02 per cent. [Amount actually present I per cent.] 

Determination of Morphine when Present as Tartrate and Mixed 
with a Chinese Pill Mass. Experiment 26.—Crystallized morphine 
(0.3000 Gm.) was dissolved in a little tartaric acid solution. Chi- 
nese pill mass (5.7 Gm.) was mixed with this, and the analysis of 
this mixture was carried on as in Experiment 25. 

Titration results : 


Total acid used = 
Acid equivalent to the alkali = 
Acid equivalent to the morphine =40n Ce. 
Weight of morphine found by titration = 


Equivalent to 0.2937 Gm. of morphine in the 6 Gm. of pill taken 
or 4.89 per cent. [Amount actually present 5 per cent.] 

Demonstration that Percentages Found Above are not Increased 
by Inclusion of Other Bases with Morphine. Experiment 27.— 
This was a “blank” experiment, in which no pill mass was mixed 
with the morphine. Crystallized morphine (0.6000 Gm.) was dis- 
solved in a little dilute sulphuric acid. The solution was treated as 
were the pill-mixtures in Experiments 25 and 26. 
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Titration results: 


Total acid used =25.00 Cc. 
Acid equivalent to the alkali sztge0 Ce. 
Acid equivalent to the morphine = 9.10 Cc. 


Weight of morphine found by titration 0.2730 Gm. 


Equivalent to 0.6006 Gm. in the original solution. [Amount 
actually present 0.6000 Gm. ] 

The Action of Barium Hydroxide on Constituents of Pills not 
Present in Previous Determinations. Experiment 28. Gum Tra- 
gacanth.—A strong solution of gum tragacanth was prepared which 
was, alone, quite unfilterable. To it was added its own volume of 
a cold saturated solution of barium hydroxide. The gum was pre- 
cipitated and the liquid filtered readily. 

Experiment 29.—Gum Acacia.—An aqueous solution (10 per 
cent.) of this gum was prepared. Two portions of 50 Cc. each 
were taken. 

Portion A was diluted to 100 Cc. with water. 

Portion B was diluted to 100 Cc. with a cold saturated solution 
of barium hydroxide. No precipitate formed. The two solutions 
were filtered side by side under as nearly as possible the same con- 
ditions. It was at once evident that B filtered more rapidly than A. 
When 46 Cc. of filtrate had been collected from B, only 26 Cc. had 
been collected from A. 

A further test was made by dissolving 6 Gm. of gum acacia in 
water and treating it entirely as though a morphine determination 
were being made. It was submitted to all the treatment detailed 
under Experiment 23. There was no tendency to form an emulsion 
with the chloroform-alcohol mixture. 

Experiment 30. Soap.—The presence of soap, or some such 
constituent of a pill as would react chemically with barium hydroxide, 
calls for slightly modified treatment. The nature of the modifica- 
tions will generally be obvious, but the following is a fair example: 

About 6 Gm. of laundry soap was dissolved in 25 Cc. of water. 
To this was added 25 Cc. of cold saturated barium hydroxide solu- 
tion, followed by 5 Gm. of barium hydroxide dissolved in 10 Cec. 
of hot water. The resulting mixture was cooled, then diluted to 
100 Cc. with more cold saturated barium hydroxide solution. After 
thorough mixing it was filtered. Examination of the filtrate showed 
that barium hydroxide was present in such excess as to insure that 
any morphine originally mixed with the soap- would be held in solu- 
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tion. Although a little fatty acid was liberated on the addition of 
hydrochloric acid, its presence would not interfere with the subse- 
quent operations. If, in transferring the concentrated solution to 
the separating funnel, the use of alcohol were avoided, this fatty 
acid could be removed sufficiently by a single extraction with chloro- 
form before the addition of sodium bicarbonate and the liberation 


of morphine. 
ANALYTICAL LABORATORY, 
DEPARTMENT OF CUSTOMS AND INLAND REVENUE, 
OTTAWA. 


ADVANCES IN INDUSTRIAL ORGANIC CHEMISTRY 
SINCE THE BEGINNING OF THE WAR.* 


By Samuet P. Saptier, Px.D. 


Many ordinarily intelligent people with no special acquaintance 
with scientific matters will confess to having had the belief that the 
United States had no established chemical industries at the outbreak 
of the present great world war, or if we had any, they did not cover 
the field of what is known as organic chemistry. Organic chem- 
istry was to them the field of coaltar dyes and synthetic medicines 
and was not this the peculiar and exclusive domain of the German 
chemical manufacturer? We rather think that this expresses the 
actual knowledge on the subject on the part of our non-scientific 
newspaper and magazine writers at the outbreak of the war. 

However, the elements which go to favor the establishing of a 
chemical industry are a wealth of raw materials and a market for 
the manufactured product, and with these, the codperation of intelli- 
gent chemical effort and capital. All four of these elements existed 
in the United States and the result of their codperation had already 
been quite effective long before the beginning of the war in giving 
us flourishing chemical industries based upon organic raw materials 
and involving applications of organic chemistry. When we recall 
the great wealth of this country in petroleum and asphalt, in all 
varieties of coal, in vegetable and animal oils and fats, in cereals of 
all kinds and in fibers of indispensable character, we would be sur- 
prised if flourishing chemical industries had not been established. 


1 Prepared by request for the 4th National Exposition of Chemical In- 
dustries, New York, Sept., 1918. 
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Let us briefly view some of these industrial organic developments 
as they existed prior to 1914. 

The American petroleum industry easily ranked as the first in 
importance in supplying the world with the various products of min- 
eral oil. 

Of a total annual world’s production in 1914 of over 400,000,000 
barrels, the United States produced 265,762,000 barrels, or just about 
two thirds, while Russia, the next in rank, produced 67,000,000 
barrels, or 16.7 per cent. of the total amount. 

But it is not only the raw material production that is to be con- 
sidered. By far the larger proportion of this crude oil was refined 
in the United States and from it were made gasoline, kerosene, 
lubricating oils in great variety, paraffin and paraffin candles, vaseline 
and similar .products. These products were not alone for the 
American market but went all over the world. 

‘We also had a great and well-developed industry in the extrac- 
tion, refining and working up of vegetable and animal fats and oils. 
A peculiarly American industry was the cotton-seed oil and cake 
industry. Hundreds of mills throughout our Southern States ‘were 
devoted to the crushing of the seed and the preparation of the cake, 
while the refining of the oil and the making of the finest edible 
products was carried out in large plants. The enormous production 
of lard and lard oil by our great packing companies and the prepara- 
ration of oleo oil for foreign shipment was also an important and 
well-established American industry. As a side product, the extrac- 
tion and refining of glycerin had also become well established and 
the American soap industry was also well developed and a large 
export business already inaugurated. 

The utilization of linseed oil for paint oils and in the manu- 
facture of linoleum and oilcloth had also reached a high develop- 
ment at the hands of American technologists. _ 

The great naval stores industries, involving the production and 
utilization of American turpentine and rosin, had also been well 
developed and many minor chemical industries based upon them. 
America was also one of the largest consumers in the world of rub- 
ber and, thanks to the manufacture of all classes of rubber and 
waterproofed goods and to the utilization for automobile tires, the 
working of rubber had been extensively developed. 

The refining of sugar, in part produced in the United States and 
the neighboring West India Islands and in part from imported Eu- 
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ropean raw beet-sugar, had become an extensive industry with the 
most modern of plant equipment and under scientific chemical 
control. 

As America is in large degree the granary of the world in its 
production of cereal foods, we had large chemical industries 
already occupied with the preparation of the special classes of food 
products of cereal origin. One of the best instances of a distinc- 
tively American industry developed from American material is the 
corn products industry. From the Maize or Indian corn is pro- 
duced corn starch for food purposes and for technical purposes, 
glucose or commercial dextrose, corn or maize oil and commercial 
dextrines. This industry has been developed from a distinctively 
American cereal and on lines quite peculiar to it as an industry of 
American growth. 

Turning to the textile industries, we have as an American pro- 
duction, one of the world’s most useful fibers, viz., the cotton fiber. 
I have already referred to its peculiar byproduct, the cotton seed and 
its utilization. However, we have many important industries util- 
izing the cotton fiber in which its bleaching, dyeing and other treat- 
ment is controlled by accurate chemical knowledge and practice. 

The textile industries using wool and silk as well as cotton have, 
moreover, attained a high development in the United States, and the 
chemical side, involving the cleansing and after treatment of the 
fibers, had been thoroughly worked out. 

The products of destruction distillation remain to be spoken of. 
Our American wood distillation industry will be specially presented 
by another speaker during this exposition and so I will pass this by. 
Coal distillation for gas-making had been practiced by the most 
accurate scientific methods and great varieties of special gas-making 
processes had been developed. It will be remembered that the 
Lowe water-gas process was an American invention which has been 
copied and adapted since in various other countries. However, we 
were slow to discard the old wasteful beehive oven for coking of 
coal for byproduct ovens, which collect the valuable residuals includ- 
ing gas, tar and ammonia. The production of coaltar crude ingre- 
dients was therefore only moderately developed and of what we 
term the “intermediates ” for the color industry hardly at all. 

An American dye-color industry, using imported intermediates, 
therefore existed, but it existed under difficulty and played but a 
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subordinate part in supplying the American market with the dyes 
required for our textile industries. 

This brief survey shows that it is a great mistake to assume that 
there were no organic chemical industries existing in this country in 
1914 at the outbreak of the war. Nevertheless, the general public 
knew little of the chemist and his actual or potential value to indus- 
try or commerce. Capital, which frequently made large invest- 
ments in mining and similar enterprises, many of which were largely 
speculative, had not made the acquaintance of the chemist to any 
notable extent, perhaps because the language of chemical reactions 
used by him was something foreign to the experience or training, 
of the capitalist and hence distrusted. The war came and we soon 
learned how great a disturbance such a great war could be to the 
world’s commerce, in which the United States played a vitally im- 
portant part. We also learned promptly how chemical industries 
were the foundation stones for this great commerce. It soon de- 
veloped that war in its modern form was based upon the chemical 
activity and scientific development of a country and then the chemist 
began, as has been repeatedly said, to come into his own. 

Our special topic therefore is to briefly note how our American 
chemical industries, and in particular those involving arganic chem- 
istry, have responded to this war impulse and demand in the four 
years that have elapsed since the beginnin®& of the war period in 
1914. 

Our petroleum industry, which we have shown was already in 
a highly developed state, had important problems at once presented 
to it. Great as was our refining capacity, it was utterly inadequate 
to produce in normal course the quantities of gasoline that were re- 
quired. Besides the growing automobile consumption, the war de- 
mands for motor trucks and for aéroplane and tractor engines came 
as an added load on the industry. Because of the demoralization of 
the Russian oil production and the German occupation of Roumania, 
the whole gasoline supply for the allied nations has to come from 
America. To meet this demand we have in addition to what may 
be called “straight refinery ” gasoline, blended “ casing-head ” gaso- 
line and “cracked” gasoline. Under the pressure of the great de- 
mand, large quantities of volatile hydrocarbons are washed out by 
suitable solvents or condensed out of natural gas and then blended 
with heavy naphtha to bring down the gravity to a proper average. 
Such a gasoline will necessarily have a wide volatility range but is 
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available for most uses that the normal refinery gasoline is. Most 
of the areas producing natural gas are available for this gasoline 
extraction but it has developed particularly in West Virginia, in 
Oklahoma and in California. It is furnishing a rapidly increasing 
amount of gasoline yearly. The third source of gasoline mentioned 
is from special cracking processes, and it is this class of processes 
which have been attracting the most interest and giving the greatest 
promise of large results. The whole subject was discussed from a 
theoretical and historical point of view in Bulletin 114 of the Bureau 
of Mines by Rittman, Duttonand Dean. Since the date of that publi- 
cation in 1916,a great deal additional has been published in the Jour- 
nals and much has been done ina practical way. The Burton process, 
adopted by the Standard Oil Co., is now in operation on a large 
scale in several of the largest refineries of that company; the Ritt- 
man process has been tried on a working scale, although not yet 
developed in a final form for large scale production; the McAfee 
process of decomposition in the presence of aluminum chloride as 
catalyst has been developed by the Gulf Refining Co. and the Snell- 
ing process has also been brought forward. That heavy petroleum 
oils can be cracked so as to produce much light oil or gasoline is 
beyond question, but the problem is to avoid the production of large. 
proportions of unsaturated compounds which require acid treat- 
ment in the product. McAfee claims to avoid this production of 
unsaturated compounds and that his gasoline requiresno acid treat- 
ment, but the success of his process is conditioned on the economical 
recovery of the anhydrous aluminum chloride available for use. 
Enormous quantities of other special petroleum products have also 
been called for by reason of war demands, such as high-grade lubri- 
cating oils. I had brought to me for testing some time back a “ re- 
coil oil,” required by the government for use with heavy guns, that 
with a high viscosity had to stand a cold test of —:5° F. (— 20° C.). 
Then the demands of the English and the U. S. Navy for fuel 
oil has drawn upon the Mexican oil fields as well as those of Louis- 
iana and Texas and pushed production to the maximum. 
Meanwhile a new raw material has been brought to notice that 
is capable of adding enormously to our available petroleum supplies 
in the oil shales of western Colorado and eastern Utah, the deposits 
also being found to some extent in Nevada, Wyoming and Montana. 
These shales readily yield by distillation a crude oil capable of fur- 
nishing gasoline, kerosene and paraffin and in addition large amounts 
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of ammonia, so that sulphate of ammonia may be obtained as a by- 
product. In Bulletin 691 B. of the U. S. Geological Survey, D. E. 
Winchester has described this occurrence and gives records of dis- 
tillation. These shales are said to be like the Scotch shales but 
richer in oil. With the gradual exhaustion of the oil fields they will 
prove a welcome addition. 

The vegetable and animal oil markets have been greatly affected 
by the war, and the industries based upon them have been changed 
in a revolutionary way in many cases. The first cause may be said 
to have been the export embargo established by Great Britain upon 
all glycerine-containing oils with the beginning of the war. Fol- 
lowing this came a shortage in the cotton-seed crop in 1915 and the 
introduction of soya bean culture in the South. As the refined 
cotton-seed oil took more and more the position of an edible oil, 
commanding corresponding higher prices, the soya bean oil took its 
place for industrial uses, for soap and paint manufacturers and as 
a constituent of compound lard and oleomargarine. The soya bean 
cake has also been readily taken up for stock feed and for fertilizer. 
The soya bean contains more protein than either cotton seed or 
peanuts, as much fat as cotton seed, and only one fourth as much 
fiber as cotton seed or peanuts. 

It has a lower iodine number than linseed oil and is slow in dry- 
ing, so that it can not completely replace linseed oil in the paint 
industry, but can be admixed with it. Besides the production in 
the South, which according to government reports in the year 1917 
was from 531,000 acres, we have had an enormous development of 


‘the soya bean oil importations as the following figures will show. 


Importation for year 1914, 12% million pounds; for 1917, 264.9 
million pounds, and for 1918, 336,824,646 pounds. 

Most of this coming from Manchuria enters Seattle and other 
Pacific coast ports. All available storage facilities at Seattle and 
other coast points have been overtaxed in the handling of this supply. 

Another great development in oil supplies has come from the 
greatly increased production of peanut oil. This has come to the 
fore as a salad oil and for soap making. The crop in the United 
States rose from 3% million bushels before the war to 40 million 
bushels in 1916 already. For 1917, the government reports shows 
that 3,277,000 acres were devoted to its culture in the South, and 
for the year of 1918 it is estimated that in the State of Texas alone 
3,000,000 acres will be devoted to it. The importations have also 
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increased sixfold since 1914, now amounting to over eight million 
gallons. 

A year ago we had no castor-beans grown in this country to 
speak of—today we have at government instigation hundreds of 
thousands of acres devoted to it in Florida and elsewhere and the 
product contracted for by the government. As illustrating the 
greatly increased demand for oils capable of yielding food products 
we may also note the remarkable growth in the cocoanut oil and 
copra importations. In 1914 the importations of cocoanut oil 
amounted to 74,386,213 Ibs.; in 1918 it had grown to 289,194,853 
Ibs.; of copra for the expressing of cocoanut oil we imported 45,- 
437,155 lbs. in 1914, and in 1918, 486,996,112 lbs. Similar changes 
have taken place in the fish-oil markets with the decrease in the 
menhaden catch, due to the commandeering of fishing boats and 
scarcity of men to man them. Through our Pacific ports chiefly are 
imported quantities of dog-fish, halibut, salmon, sardine, shark, 
tuna-fish, candle-fish and walrus oils, largely new to the market, 
while whale oil, seal oil and porpoise oils are again appearing in 
large quantities. These fish oils have moreover an added value as 
sources of supply since the general application of the hydrogenation 
process, whereby they can be changed into hardened fats without 
offensive odor and of the greatest value as soap stock and for 
glycerine production. 

With regard to the increased production of glycerine because of 
the war demand, I have no figures, but the demand has been so very 
great that the use of glycerine in pharmaceutical preparations has 
been discouraged in order to conserve the glycerine for nitroglycerine 
production, and for export to our allies, 21 million pounds having 
been exported in 1918. 

In the field of essential oils there are a few items of interest to 
note. With the study of wood turpentines as distinguished from 
gum turpentine, it has been recognized that spruce wood turpentine, 
now a waste product of the sulphite process of making paper-pulp, 
has a peculiar composition. It consists largely of one aromatic 
hydrocarbon, cymene (iso-propyl-methyl-benzene). On subjecting 
this to the Friedel and Crafts reaction with aluminum chloride in 
the presence of an excess of benzene, toluene and cumene (propyl- 
benzene) are formed. The toluene is readily converted into T. N. 
T. (tri-nitro-toluene) and the cumene may be oxidized directly into 
benzoic acid. The work, as reported in the Journal of Ind. and 
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Eng. Chemistry for May, 1918, is still in a purely experimental stage 
but it has much promise. 

One of the newer uses of essential oils which has particularly 
stimulated the production in the last few years of pine oil in the 
South is for the ore flotation process. The concentration of both 
copper and zinc ores in the United States as in other parts of the 
world is now effected by agitating the finely pulverized ore with 
water in the presence of a small quantity of oil. White fatty oils, 
mineral oils, coal-tar and wood-tar creosotes have been used, certain 
essential oils have been found to be specially adapted for this treat- 
ment. In this country pine oils, both steam distilled and destruc- 
tively distilled have been especially used and quite an industry in 
these oils has developed. The magnitude of our copper and zinc 
production is such that although the amount of oil used in this flota- 
tion process is relatively small (less than 1 per cent. on the ore), the 
aggregate consumption of oil is very large. 

The war demand has greatly increased the call for rubber goods 
of all kinds, especially automobile tires, and consequently the con- 
sumption of crude rubber has grown rapidly. The importations of 
rubber in 1914 amounted to 132 million Ibs., but grew to 390 mil- 
lion Ibs. in 1918. The exports of rubber boots and shoes amounted 
to $1,113,495 for 1914 and to $5,774,341 in 1918; the automobile 
tire exports were valued at $4,068,639 in 1914 and at $15,128,294 
in 1918. 

In this connection reference may be made to the greatly increased 
demand for organic solvents and the work done to meet this demand. 
The most important work of this kind is probably the production of 
acetone and similar solvents from the Pacific Coast kelp by the Her- 
cules Powder Co., and this fortunately we will have specially pre- 
sented at this time in a paper dealing fully with the subject. 

Another promising line is the manufacture of amyl acetate from 
petroleum pentane recently described in the Journal of Ind. and 
Eng. Chemistry for July, 1918. This work has been carried out at 
the Mellon Institute in Pittsburgh, Pa. The use of these organic 
solvents is manifold, but we may note the extensive use of pyroxy- 
line solvents and the greatly increased use of lacquers of this de- 
scription in the last four years. From aeroplane-wing dope to 
artificial leather we have a variety of utilizations and some of these 
have grown to extensive industries within the past few years. 

Closely allied to this industry, is the artificial silk industry, one 
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variety of which is made from a nitrated cotton or pyroxylin. Be- 
sides this variety we have the viscose variety, the cellulose acetate, 
and the cuprammonium artificial silk. The development of these 
products has been very great in this country in recent years, both 
for films and for artificial silk as a fiber increasingly used in the 
textile trade. 

Industrial alcohol production has developed greatly in the past 
few years and numerous new plants have been established for its 
production from a variety of sources. Much attention has been 
given to a revival of the Classen process for hydrolizing the cellu- 
lose of sawdust and fermenting the sugar produced therefrom. I 
have no reliable information, however, as to whether the difficulties 
which developed when it was first tried in this country some years 
age have been sufficiently overcome to make it a dependable manu- 
facturing process, although it has attracted much newspaper atten- 
tion. More reliable are the processes based upon the use of low 
grade molasses and cereals of various kinds and a large production, 
at present taken over by the munition manufacturers, has been the 
result. 

In addition to this direct war use, much alcohol is made for 
denaturing and use in the manufacture of pharmaceutical products. 
Some 27 denaturing formulas have been allowed by the U. S. Inter- 
nal Revenue office and these adapt it for use in a-wide variety of 
cases where tax-paid pure alcohol is inadmissable on account of its 
cost. This form of utilization is not of temporary character, as is 
the use in munitions manufacture, but is destined to grow and re- 
quire an increasing amount of alcohol properly denatured. 

We come now to the industry which may be said to be the touch- 
stone of our ability to achieve results under difficult conditions, 
when confronted with an imperative necessity, viz., the building up 
on American soil from American raw materials with American capi- 
tal and American chemical effort an independent dyestuff industry. 
In speaking of the conditions in the United States in 1914, I said 
that we had a small dyestuff industry, working under trade diffi- 
culties, for the most part with imported intermediates. There were, 
to be exact, five manufacturers, large and small, of dyestuffs in 
1914. The tariff census of coal-tar products, as reported for 1917, 
shows that there were at that time in the United States 81 estab- 
lishments engaged in the manufacture of coal tar dyes and 117 
firms manufacturing intermediates. While these figures are strik- 
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ing and can not fail to arrest attention, it is only when we look more 
fully into the details that we get an adequate understanding of the 
great industrial achievement that has been wrought in the last four 
years. 

First as to our dependence upon foreign sources, chiefly German, 
for our dyestuffs at the beginning of the war in 1914. We were 
then making in this country a bare one fifth of our needs out of 
foreign materials and had neither crudes or intermediates to speak 
of. Dye imports from Germany in 1914 were valued at $5,965,537; 
in 1916 they were valued at $849, in 1917 at $464,499, and in 1918 
at $3,048. The relatively large amount for 1917 represents ship- 
ments held at first in Great Britain but released later on appeal. Do 
we still import any dyestuffs? Yes. There are two reasons for 
importing from Switzerland and Great Britain mainly, certain dye 
colors. 

The new American dye industry did not at once attempt to du- 
plicate the 900 or more supposedly distinct synthetic dyes of the 
German dealers, but took up the most important classes and pro- 
duced a moderate number of representative dyes, covering as- far as 
possible the coloring or tinctorial needs of the textile trade and 
some of the finer shades are still missing, hence the Swiss impor- 
tations. 

The other reason and perhaps the more important one was that 
Congress, in the enactment of our present tariff law, cut off the 
advalorem duty on indigo and alizarine products, which caused 
manufacturers to leave the production of these very important prod- 
ucts until they had covered the need in the other groups more fully. 

However, synthetic indigo of American manufacture is already 
on the market and there will be three sources of supply for it in 
1918, one of which promises to supply at least one half of what the 
American trade will need for the year. Similarly artificial alizarine 
of American manufacture, made in Brooklyn, in fact, will be avail- 
able in large quantities from this time on. 

Meanwhile approximately three fourths of the dyestuffs needed 
are being produced and some colors in such quantity that an export 
trade has been started. Let us note that for the year ending June, 
1916, the exports of all varieties of dyestuffs—aniline dyes, logwood 
extract and all other totalled $5,102,002 in value, but the bulk of 
these were vegetable colors including logwood extract. In 1917, 

the valuation of the exports had leaped to $11,709,287, with an in- 
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creasing amount of such colors as sulphur black and the simpler 
aniline colors. In 1918, and this shows the quality as well as quan- 
tity of development, the total exports of dyestuffs were valued at 
$16,921,888. Of this, total aniline colors make $7,298,298, logwood 
extract $2,339,480 and all other $7,284,110. It will be noted that 
the aniline colors alone exceeded in value the dyestuff importations 
from Germany in 1914. 

But the main market for which these dyes are being made, and 
for the permanent relief of which a great American industry has 
been created is the United States market and the way in which this 
has been done, is deserving of a more detailed examination. 

With the shutting off of the foreign sources of supply in 1914, 
not only was the need of an American dye industry made clear, but 
the manufacture of munitions and the filling of foreign orders for 
the same called for coal-tar products. The manufacture of phenol, 
of picric acid and of tri-nitro-toluol all demanded an immediate 
supply of coal-tar crudes. So the gas works, the byproduct coke 
ovens and the tar distillers all united to increased and intensive pro- 
duction. I need only refer to the lists of such great companies as 
the Semet-Solvay Co., the United Gas Improvement Co., and the 
Barrett Manufacturing Co. as illustrating the achievements in this 
production of coal-tar crudes. For the increased production of 
benzol and toluol the Ordnance Division of the War Department has 
also started to establish plants for byproduct coal distillation because 
of its special needs. However for the dyestuff manufacture we go 
from the coal-tar crudes to the “intermediates.” Some of these 
require very special apparatus for their manufacture and it was 
these that had not been made in this country prior to 1914. Our 
chemical apparatus manufacturers (several of whom are very well 
represented in this exposition) responded to the call for this appa- 
ratus and gradually these important products mostly new to Amer- 
ican trade were supplied. The tariff census of 1917 states that the 
production of intermediates for that year was contributed to by 117 
firms and that the production amounted to 322,650,531 Ibs. valued at 
$106,942,918. These figures, however, involve considerable duplica- 
tions because of the use of some as starting-point in making others. 
That the amounts of many are very large is, however, shown by the 
statement published by the National Aniline and Chemical Co. that 
their Marcus Hook works has a producing capacity of aniline oil 
five times as great as the-total consumption in this country prior to 
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the war, and that this company is now the largest producer of ani- 
line oil in the world. 

The cooperation of producers of coal tar and its “ crudes” with 
the manufacturers of “intermediates” and the dyestuff manufac- 
turers was obviously a very desirable thing in the building up of the 
new industry and establishing it on a firm foundation. Such co- 
operation has been planned in the organization of our largest 
American dye manufacturing company. As they announce in their 
statement, “the various plants of this company are engaged in pro- 
ducing everything necessary for dye manufacturing, commencing 
with the basic raw materials or “ crudes” derived directly from coal, 
with the acids and other chemicals converting these crudes into dye 
“intermediates,” which are aiso used for explosives, and the manu- 
facture finally of the several classes of dyes demanded by the 
industries. 

In this combination we have the Semet-Solvay Co., and the Bar- 
rett Manufacturing Co., the General Chemical Co., the Benzol 
Products Co. furnishing “crudes” and “intermediates,” and the 
Schoellkopf Aniline and Chemical Works, Buffalo, N. Y., the W. 
Beckers Aniline and Chemical Works, Brooklyn, N. Y., the Century 
Color Corporation, Nutley, N. J.,and the Standard Aniline Products 
Co., Wappinger’s Falls, N. Y., producing “intermediates ” and fin- 
ished “dye colors.” All the raw materials are the product of Amer- 
ican factories as well as the finished products. 

The “intermediates ” listed by the National Aniline and Chem- 
ical Co. amount to 58 distinct substances and the dyes named to 
nearly two hundred. 

Other of our American color manufacturers have additional dis- 
tinctive dye-colors as well as many the equivalents of those in the 
list referred to. Truly a satisfactory showing for what is prac- 
tically a newly created industry at the end of the fourth year since 
the start was made. 

The Tariff Census of 1917 before referred to makes the follow- 
ing statement : 

“The annual production was reported for the following groups 
of products made in whole or in part from material derived from 
coal tar ; 45,977,246 pounds of dyes valued at $57,796,027 ; 5,092,558 
pounds of color lakes valued at $2,764,064; 2,236,161 pounds of 
medicinal chemicals valued at $5,560,237 ; 779,416 pounds of flavors 
valued at $1,862,456; 263,068 pounds of photographic chemicals 
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valued at $602,281 ; and 19,545 pounds of perfume material valued 
at $125,960.” 

Of course, the manufacture of munitions, begun on allied account 
and continued later by the Ordnance Bureau on our own account, 
means the production of numerous organic compounds on a scale 
totally beyond any previous experience—picric acid, tri-nitro-toluol, 
nitro-cellulose and nitro-glycerine for smokeless powder, fulminate 
powders and other preparations are manufactured by tons, but as 
this is a war industry and not one that will continue we have omitted 
it from our discussion. 

In conclusion, what is the outlook for industrial organic chem- 
istry in the immediate future in this country? I would say that it 
is most encouraging. The exigencies of the war in Europe have 
caused a widespread search for independent sources of raw mate- 
rials to be made and with very satisfactory results in many cases. 
Our large corporations have established research laboratories with 
the best up-to-date equipment and have planned real and thorough- 
going research in a broad intelligent spirit, which does not ask for 
hasty results but emphasizes the wish for thoroughness. Our gov- 
ernment has recognized in a very satisfactory way its need of chem- 
ical service and has thus publicly endorsed the fundamental impor- 
tance of the chemist in industrial achievement. Capital has come 
forward willingly in support of properly planned chemical under- 
takings and thus made the establishment of new industries possible 
in a way far beyond what had been possible before the war period. 
Lastly, the disturbed condition of all European trade relations has 
made it possible for the United States to inaugurate very promising 
export business in quarters not previously practical or under condi- 
tions distinctly unfavorable. 

These new achievements we have every reason to expect to con- 
tinue in the future and no doubt with added momentum. 
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SURGEON’S LIQUID ADHESIVE. 


By E. Futierton Coox, Pu.M. 


The usual methods followed today by the surgeon for fastening 
a bandage or dressing requires a strip of adhesive plaster, a safety 
pin, or the splitting and tearing of the end of the bandage and tieing 
with the string so made. Even when carefully applied, especially 
when a head bandage or a spiral reverse is required, these methods 
of fastening often permit the bandage to slip and loosen. Further- 
more, the cost today of adhesive plaster has become almost pro- 
hibitive and frequently it is difficult and painful to remove the 
plaster. 

These conditions suggested the use of a water-soluble, liquid ad- 
hesive for fastening bandages and the following.is offered as an 
inexpensive and practical formula, readily prepared by any pharma- 
cist or hospital dispensary. 


SurGceon’s Liguip ADHESIVE (CooK). 


Liquid glue (a commercial glue, such as Dennison’s, is readily 


Mix and rub to a smooth paste. 


This paste may now be used by the surgeon with a small stiff 
brush, like ordinary glue, but when used by this method, the stock 
dries in the jar in a few days, and therefore it is preferable to pour 
it into a collapsible tube of the “eye-point” type, where it can be 
kept without drying, and from which it may easily be pressed when 
wanted, and applied with the aid of the eye-point, wherever desired. 
In addition to neatly and quickly fastening the end of the bandage, 
one of thé advantageous applications of this adhesive may be in 
fastening the overlapping edges of a head, hand, chest, or spiral 
reverse bandage, absolutely preventing its slipping. 

It is also possible to use this adhesive in the application of a 
small protective dressing in vaccination or on a small cut or burn, 
by selecting a piece of paraffined gauze or other dressing material 
of suitable size, applying the adhesive on all four edges and then 
holding it in place for a few moments. The dressing will be held 
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firmly and when its removal is desired, a little warm water will 
release it without pain. 

The insertion of the adhesive in a collapsible tube would seem 
to be the most practicable method for its use by a physician in office 
practice, but the adhesive can be made up in quantity in a hospital, 
or dispensary, and a special syringe-like applicator, with a screw- 
plunger and sharp nozzle point, be used by the surgeon, in its applica- 
tion. In either of these devices, should the adhesive harden or dry 
at the outlet, a few moments of immersion in warm water will 
open it. 

PHARMACEUTICAL LABORATORY, 

PHILADELPHIA COLLEGE OF PHARMACY. 


THE PREPARATION OF PIPERAZINE. 
By Davin S. Pratt anp CHARLES O. YOUNG. 
Piperazine, or diethylenediamine, 


CH:.CH: 
NC 
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has been used extensively in cases of gout and arthritis with such 
success that its absence from the market justified a rather extended 
search for methods which might be employed in preparing it. Sev- 
eral important modifications of procedure, as disclosed in the patent 
literature, have been found which it is believed will materially aid 
anyone attempting to prepare piperazine commercially. 

The ease with which ethylene bromide condenses with aniline to 
form dyphenyl piperazine appears to offer the best starting point in 
the preparation. This reaction can be carried out under proper con-. 
ditions to give practically a theoretical yield suitable without further 
purification for the purpose. Unfortunately, it does not seem pos- 
sible to replace the two phenyl radicals with hydrogen to give pipera- 
zine directly. 


1 Contribution from the Mellon Institute of Industrial Research, Univer- 
sity of Pittsburgh. Reprinted from the Journal of the American Chemical 
Society. 

2 The value of piperazine in certain types of nephritis has been studied 
extensively by Dr. E. E. Mayer, who will report his results in the near 
future. 
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However, nitrous acid reacts with dyphenyl piperazine, and this 
derivative can be hydrolyzed. According to German patent No. 
60,547, boiling with alkalies accomplishes the desired result. 

The conversion of dyphenyl piperazine into its dinitroso deriva- 
tive involves difficulties which are not disclosed in this or other 
patents. The addition of sodium nitrite to a suspension of diphenyl 
piperazine in acidulated cold water results in the formation of sticky, 
green tars which give no traces of piperazine on boiling with aqueous 
or alcoholic alkali. Many fruitless attempts to carry out this step in 
such a way as to avoid decomposition of the desired product were 
made. It was eventually found possible to obtain good yields of 
the dinitroso derivative by suspending finely ground diphenyl piper- 
azine in ice-cold conc. hydrochloric acid and adding slowly a satu- 
rated aqueous solution of sodium nitrite. The suspension should 
be stirred vigorously throughout, and the nitrite solution should be 
added by means of a tube reaching to the bottom of the container. 
The solution turns red immediately and insoluble diphenyl pipera- 


- zine is rapidly converted into the hydrochloride of dinitrosodipheny] 


piperazine which remains in suspension as a golden-orange precipi- 
tate, quite stable while moist. 

It may be removed by filtration and washed with cold water 
without undergoing serious decomposition. The amount of nitrite 
necessary is only slightly greater than theoretical, and yields are ex- 
cellent. The use of conc. hydrochloric acid instead of dil. acid is 
vital. Before this factor was determined, all attempts to prepare the 
desired base were failures. 

Dinitrosodiphenyl piperazine may be hydrolyzed by boiling with 
alcoholic potash to give free piperazine and nitrosophenol.’ If this 
method is employed, the alcohol is removed and piperazine obtained 
by distillation with superheated steam. We have found low yields 
rather general, and considerable difficulty in avoiding volatile col- 
ored by-products. 

Aromatic nitroso amines combine with sodium bisulphite* to give 
sulphonic acid derivatives which readily rearrange with loss of the 
amine group and hydrolysis. This reaction has been applied® to 
dinitrosodiphenyl piperazine. When these specifications are carried 
out as outlined, one obtains considerable amounts of ammonia, rep- 


3D. R. P. 60547. 
4 Ibid., 65236. 
5 Ibid., 74628. 


| 
ue 


Preparation of Piperazine. SII 
resenting loss of piperazine, and more or less tar. These difficul- 
ties have been eliminated to a large extent and at the same time the 
hydrolysis has been simplified by discarding the addition and sub- 
sequent neutralization of a large excess of hydrochloric acid. 

The following procedure has proved satisfactory, and can be 
recommended, although it should be understood that experiments on 
a larger scale will doubtless disclose other advantageous .modifica- 
tions : 


EXPERIMENTAL. 


958 Gm. of ethylene bromide, 527 Gm. of aniline, and 575 Gm. 
of sodium carbonate (anhydrous) were thoroughly mixed and heated 
for 5-6 hours to gentle boiling in an oil bath using a reflux con- 
denser. Stirring is decidedly beneficial and probably essential on a 
large scale, as the reaction product tends to cake. The presence of 
soda is necessary, otherwise ethylene bromide combines with aniline 
vigorously at about 95° to give diphenyl ethylene diamine and hydro- 
bromic acid. The acid so freed unites with aniline to form the salt 
and liberates sufficient heat to cause charring. 

The warm melt was extracted with hot water to remove sodium 
bromide which can be recovered readily and used as the source of 
bromine for ethylene bromide. The probability that ethylene 
chloride will be available soon in large amounts should be noted, and 
that it can be condensed with aniline similarly, using an autoclave to 
obtain the necessary temperature. The crude diphenyl piperazine 
is sufficiently pure for making its dinitroso derivative. Yields of 
from 90 to 95 per cent. are usually obtained. 

547 Gm. of diphenyl piperazine, dried and powdered, was sus- 
pended in 2200 Cc. of cold conc. hydrochloric acid. With mechan- 
ical stirring a saturated solution containing 438 Gm. of sodium nitrite 
was slowly added through a tube reaching to the bottom of the acid. 
In this way, the loss of nitrous fumes is largely prevented and the 
formation of tar minimized. Cooling is necessary during the addi- 
tion of nitrite. The resulting product was filtered off with suction 
and washed once with cold water. It is probably the hydrochloride 
of dinitrosodiphenyl piperazine, but no effort was made to analyze 
the material. It decomposes readily on drying, but is quite stable if 
kept moist. 

The moist material was added to a 40 per cent. solution contain- 
ing 1900 Gm. of sodium bisulphite, and the suspension warmed with 
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stirring to about 80°. The reaction proceeds smoothly, giving a 
deep reddish orange solution and considerable suspended matter that 
was removed by filtration, and discarded. At this point D. R. P. 
74,628 specifies the addition of a large excess of hydrochloric acid 
and heating to the boiling point before making alkaline with caustic 
soda. This results in the formation of ammonia due to decomposi- 
tion, and of sodium chloride in large amounts. 

We have omitted the treatment entirely without sacrificing the 
yield of piperazine. The reddish orange solution obtained above 
was made strongly alkaline with caustic soda and concentrated by 
distillation. Some ammonia was liberated at first, but the amount 
appeared negligible. The distillation was continued with super- 
heated steam, the flask being immersed in an oil bath at 160°. Piper- 
azine distilled over rapidly with the steam, and was caught in hydro- 
chloric acid. 

Micro tests were found convenient for determining when to stop 
the distillation. Traces of piperazine give very. characteristic light 
yellow crystals with platinum chloride solution. These vary ac- 
cording to concentration, but in general are square or rectangular. 
A drop of the condensate on a microscopic slide was run into a drop 
of platinum chloride solution. The formation of a precipitate at 
once indicates that the distillation should be continued. Picric acid 
may be substituted for platinum chloride, but the resulting crystals 
are not so characteristic. When no precipitate formed at once, 
examination under the microscope readily revealed whether more 
than mere traces of piperazine were coming over. 

Another reagent giving characteristic crystals with piperazine is 
bismuth potassium iodide. The reagent is made by adding enough 
nitric acid to dissolve suspended bismuth nitrate and sufficient potas- 
sium iodide to give a clear red solution. Slight traces of piperazine 
salt in faintly acid solution give very brilliantly colored garnet crys- 
tals with a drop of this reagent. The form of the crystals varies 
from compact prisms to the more usual clusters of feathery needles. 
The double salt is very insoluble and it is hoped that it will offer a 
means of determining piperazine quantitatively. 

A less delicate, but very definite, micro test for piperazine is the 
formation of dinitroso piperazine. A drop containing piperazine is 
acidified with hydrochloric acid in excess and flowed into a drop of 
saturated sodium nitrate solution. Slight warming gives character- 
istic, thin, rhombic, colorless plates. 
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The aqueous distillate, distinctly acid with hydrochloric - acid, 
gave 366 Gm. of piperazine hydrochloride on evaporation to dryness. 
The crude salt may be recrystallized from dil. alcohol or converted 
into the free base by distilling from sodium hydroxide. 

Anhydrous piperazine is a solid with distinctly caustic properties. 
For this reason it has been marketed in the form of various salts 
and as the hydrate. 

It is sincerely hoped that the information here given may result 
in the manufacture of this greatly needed medicinal preparation 
by some American laboratory. 


A NOTE ON THE DECOMPOSITION OF SOLUTIONS OF 
HYDROCYANIC ACID.* 


By W. Lewcock, B.Sc. 


The characteristic decomposition which hydrocyanic acid under- 
goes whereby a dark brown precipitate is formed, was noted during 
the source of experiments on the production of the anhydrous gas. 
on the large scale. One product of the decomposition is stated in 
the literature to be amino-malononitrile NH, CH(ON),—the reac- 
tion, however, is complex, and in this note attention is paid solely to 
the cause of the decomposition, on which light is hardly likely to be 
thrown by an enumeration of the various products of the decom- 
position. 

As is known, on mixing a solution of sodium cyanide with a 
mineral acid, a yellow color appears as soon as any local excess of 
cyanide occurs, and if this excess is permanent, the decomposition 
proceeds with the separation of brown flocks. The reaction is so 
rapid at higher temperatures that in attempting to run a continuous 
flow plant, in which the gas was rapidly driven off by steam heat- 
ing, it was essential always to keep the mixture acid, otherwise the 
outflow pipe soon became blocked with the deposit. The decomposi- 
tion, which is due solely to excess of sodium cyanide, is thus pre- 
vented by having excess of acid present, but too much mineral acid 
effects the normal hydrolysis to ammonium formate, and it may be 

1 Reprinted from The Pharmaceutical Journal and Pharmacist, August, 


1918. Communication to the British Pharmaceutical Conference for publica- 
tion in the “ Year Book of Pharmacy,” 1918. 
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noted that on trying to dry the gas with pure sulphuric acid (96 per 
cent.) at 40° C., it is completely decomposed to ammonia and carbon 
monoxide. On running strong cyanide solution into leaden tanks, 
the liquid soon became filled with a brown precipitate ; this at first 
appeared due to the polymerisation in question, but proved to be the 
result of interaction of a trace of sulphide in the cyanide with a 
film of lead oxide. 

It is interesting to note that whereas sodium, carbonate dis- 
solved in 30 per cent. sodium cyanide solution causes in time the 
separation of a slight brown precipitate, caustic soda has not the 
same effect. Presumably it is the hydrocyanic acid formed by hy- 
drolysis which is thus decomposed ; caustic soda represses the hy- 
drolysis. 

In order to investigate the influence of different compounds on 
hydrocyanic acid, solutions of the latter (7-8 per cent.) in water 
were made by running 30 per cent. cyanide solution into sulphuric 
acid (50-60 per cent.) which was slowly warmed up on a water bath, 
the gas evolved being condensed and collected in distilled water. 
The solution was then mixed with various reagents, and kept in 
sealed tubes in a dark cuboard. It was found that weak acids and 
salts of acid reaction had no influence in promoting the decomposi- 
tion of the hydrocyanic acid; but the addition of bases such as 
caustic soda, potash, and ammonia resulted in the formation of sol- 
uble cyanides which brought about the reaction. Further, it was 
found that a large number of salts also caused the decomposition 
to proceed at varying rates. These include the soluble carbonates 
and bicarbonates, the alkali salts of nitrous acid, normal sodium 
phosphate, sodium sulphide, sodium sulphite, sodium ferrocyanide, 
and sodium acetate. Sodium sulphocyanide differs from sodium 
cyanide in that it does not affect the acid. Thus, salts of alkaline 
reaction are reactive, in all cases probably through the formation of 
a small quantity of cyanide, and this explains the variation in ac- 
tivity which such salts show. Borax, which is very active, is derived 
from an acid which is practically as weak as hydrocyanic acid itself. 

Three quantitative experiments on the decomposition of 3.6 per 
cent. solutions of the acid at ordinary temperatures were carried 
out, and it was found that when the solution contained 1 per cent. 
of sodium cyanide, in two weeks 47.4 per cent. of the acid was de- 
composed ; when it contained 0.75 per cent. NaHCO,, in five weeks 
I.4 per cent. was decomposed ; and when it contained 1.4 per cent. 
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NaNO,, 8.8 per cent. was decomposed in two weeks. In the last 
case it was found that decomposition had been hastened by the pres- 
ence of a trace of alkali in the nitrite used. It was noted in these 
experiments that addition of hydrogen peroxide to the hydrocyanic 
acid oxydises it to cyanic acid, which on standing precipitates the 
white insoluble cyamelide. 

Potential causes of the decomposition of the acid “ spontane- 
ously ” on keeping are the action of light and air, the action of im- 
purities contained in the water, the action of substances derived from 
the cork or rubber, the action of the materials used in preparation of 
the acid, and finally the action of substances derived from the glass 
vessei in which the acid is kept. In the case of solutions of strength 
varying from 2 per cent. to 7 per cent. it has not been noted that air 
or diffused light can effect decomposition appreciably, but a 4 per 
cent. solution exposed directly to strong light began to decompose 
after three months, although a similar solution was unchanged in the 
dark during that time. Of course, if the solution be exposed freely 
to the air it rapidly loses strength owing to the volatility of the 
hydrocyanic acid. In view of the above results on the influence of 
bicarbonates on the acid it is evidently best to avoid the use of tap 
water; although unless this is very hard the acid will only be af- 
fected very slowly, as experiments have proved. Neither cork nor 
rubber affects the stability of the acid, although both are able to. 
absorb considerable quantities of it—thus it was noted that a rubber 
cork retained the characteristic smell for a considerable time after it 
had been thoroughly washed. Experiment showed that a red rubber 
cork cut in thin slices absorbed in two days 6.5 per cent. of its weight 
of hydrocyanic acid from a 7 per cent. solution—cork similarly ab- 
sorbed in four days 2.34 per cent. of its weight. E. R. de Ong? has 
pointed out the absorption of the acid in soil. So far as the in- 
fluence of the materials used in preparation of the acid is concerned, 
this could hardly be harmful; for, whether the gas is generated from 
the action of strong cyanide on sulphuric acid, or it is got by distilling 
a dilute acidified ferrocyanide solution, the sole impurity likely is 
acid, which, as is mentioned below, tends to keep the solution. Solu- 
tions were made by these two methods for comparison, and showed 
little difference; though actually that from ferrocyanide kept the 
better. If the hydrocyanic acid was purified from the trace of min- 


2J. Agric. Res., 1917, 11, 421-436. 
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eral acid by redistillation the solution commenced to decompose 
earlier. 

Finally, we have the influence of substance derived from the 
glass vessel in which the acid is stored, and there can be no glass 
vessel in which the acid is stored, and there can be no question that 
this is the main, if not the sole reason why dilute solutions of the 
acid cannot be kept indefinitely. The solution slowly dissolves from 
the glass sodium silicate, which in turn forms sodium cyanide, which 
is able to effect polymerisation of the remaining acid. This change 
proceeds very slowly, but it was shown fairly rapidly in the follow- 
ing experiment. Two samples of 8 per cent. hydrocyanic acid were 
sealed in tubes ; to one of these had been added a quantity of clean, 
finely ground, soft glass. Both samples were shaken from day to 
day, and after two days the sample containing the glass was yellow, 
while after nine days it was dark brown, and a considerable deposit 
had formed. Meanwhile the other sample had remained unaltered. 
The same effect was shown quantitatively by diluting 4 Gm. of 
hydrocyanic acid to which 9 Gm. of ground glass had been added 
to 100 Cc., and keeping, the whole being well shaken occasionally. 
After three weeks 12.2 per cent. of the acid had decomposed. 

It is stated that mineral acid is added to the commercial prussic 
acid (2 per cent. HCN) and to Scheele’s acid as a preservative, and 
the reason for this is quite evident from the previous results. 
Samples of 2 per cent. and 4 per cent. acid were kept in 6 oz. 
bottles—the latter solution showed signs of decomposition after 
four months and the former after six months. Meanwhile, similar 
samples to which had been added 1 per cent. H,SO, (calculated on 
the weight of HCN) remained unaltered. The time these acidified 
samples could be kept would, of course, depend on the quantity of 
mineral acid added, but from results obtained by the method next 
described it would appear that if as much as 10 per cent. H,SO, 
(calculated on the weight of HCN) could be added such solutions 
would for practical purposes keep indefinitely. This method con- 
sisted in sealing up together the acid, a definite amount of powdered 
glass, and some third constituent added with a view to preserving 
the acid. The following results were thus obtained: 
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(a) (0) (c) 
Time before appearance 


Amonet of HCN used. Made up with 5 Ce. o5 of yellow color. 
(1)5Cc. 8percent.acid. Distilled water .............. ' 2 days. 
ie 2 Absolute alcohol ............ 2 days. 
Dilute H,SO, (1 per cent. on 

HCN) 23 days. 
* Tartaric acid solution (acid 

equivalent half that of the 

H,SO, in Experiment 3) 12 days. 
Water saturated with CO,.... 13 days. 
é * gi Tartaric acid solution 0.04 Gm. Unaffected after 

in 5 Cc. 4 months. 
(7)5Ce. 4percent.acid. 50 per cent. glycerin ......... 2 weeks. 
— 7 - 20 per cent. solution of man- 13 days. 

nitol 


In each case 0.5 Gm. of ground glass was added, and the sample 
shaken from day to day. 

It appears from results (5) and (2) that carbon dioxide has con- 
siderable preservative influence on the acid, while absolute alcohol 
has none. It has been stated by Williamson that prussic acid con- 
taining 20 per cent. of glycerin keeps indefinitely; but no glycerin 
being available at the time, it was thought possible that such a com- 
pound as tartaric acid might prove useful, as it is both acidic and of 
similar structure to glycerin. It is evident, however, that the pre- 
servative influence of tartaric acid depends entirely on its acidity 
(3) and (4). Later, when some glycerin was obtained, it was pos- 
sible to test the statement of Williamson, which, if true, would in- 
dicate the possible formation of a compound, just as boric acid forms 
compounds with glycerin and mannitol; but whereas the addition 
of glycerin increases the acidity of boric acid, such is not the case 
with hydrocyanic acid; and experiments (7), (8), (9) above show 
finally that neither glycerin nor mannitol has any influence in pre- 
serving the acid. 

The only alternatives to the use of some such acid preservative 
as is suggested above would appear to be the use of some vessel from 
which water does not dissolve alkali, or the use of ‘a glass vessel 
coated inside with some suitable neutral material. 
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TALC RESOURCES AND PRODUCTION OF SOUTH 
AFRICA. 


Tale has a wide distribution in the older rocks of the Union of 
South Africa, but has hitherto been worked only in the Barberton 
district of the Transvaal and in one or two other localities. In the 
Barberton district the talc occurs in the form of nearly vertical bands 
up to 15 feet in thickness, bounded by smooth joint planes, the 
“country ” being a pale, dirty grayish or greenish massive ultrabasic 
rock, rich in magnesia, belonging to the Jamestown series. The 


- purest form of reef matter constituting the first quality of “ore” is 


a delicate, pale greenish, subtranslucent rock possessing a well-devel- 
oped fibrous structure, the slightly curved fibers being arranged more 
or less parallel with one another. Dark-colored varieties, often deep 
green and quite opaque, form the second quality of ore. Gold 
occurs in the talc as thin smears and films on joint planes, and the 
occurrence was originally worked as a gold mine. At present gold 
is a by-product of the talc-mining operations. The deposits have 
been opened up by means of shaft sand tunnels and the reserves of 
talc are said to be enormous. 

METHODS OF MANUFACTURING First-GrapE TALC OrE.—The 
talc mined goes to a dressing plant, in which the first and second 
grades of ore receive separate treatment. The better quality of 
talc is introduced in the form of small lumps into a distintegrator of 
the “cyclone” type, where it is ground to a fine powder, which is 
carried upward into a vertical elevator pipe by a strong current of 
air generated by a blower attached to the distintegrator. The most 
finely comminuted talc passes out of the top of the vertical pipe into 
a long, sausage-shaped vertical canvas balloon and drops into a re- 
ceiver below as soon as the machinery stops. The material thus col- 
lected forms the best quality of ground tale. It is used principally 
for toilet and medicinal purposes. The coarser talc powder that 
does not reach the top of the vertical elevator pipe is carried off by 
means of a side piece to a very fine horizontal silk screen. The talc 
remaining on this screen is reground; that which falls through con- 
stitutes the second grade of ground talc. It is used for cleaning and 
drying corn and other cereals, for making soap and grease, for fac- 


1The South African Journal cf Industries, Pretoria, June. Reprinted 
from Commerce Reports. 
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ing molds in brass foundries, and for treating the wounds and skin 
diseases of cattle. 

MANUFACTURING LOWER GRADE TALC—TALC FOR PAPER AND 
RuBBER MAKING.—The lower grade of talc ore is sent through a 
five-stamp battery, in which any gold present is recovered, while the 
talc tailing, after being passed over a Wilfley table, is dried and 
screened. The talc thus obtained is used by boot manufacturers for 
leather dressing and finishing in the manufacture of paints and dis- 
tempers, by garages and rubber manufacturers, in the preservation 
of eggs and fruits, and for making imitation stone and tiles. Part 
of the talc mined is cut into slabs for the manufacture of acetylene- 
gas burners, into square and round slate pencils, and into thicker en- 
gineer’s pencils, which are used in large quantities by the South 
African railways. 

The better grades of ground talc have been found well adapted 
to the manufacture of paper and rubber, and as the talc can be 
cheaply mined and railage from Noordkaap Siding to Delagon Bay 
is only 3s. 6d. per ton, it is confidently enticipated that a big export 
trade will be established in it when shipping space for this purpose 
is once more available. 

PRODUCTION OUTSIDE OF BARBERTON DistrIcT—TOTAL PRopuc- 
TION.—Ground talc is also being prepared in Johannesburg from a 
talcose schist, said to occur in the old granite to the north of Krugers- 
dorp, Transvaal. No information regarding the deposit is available. 
Ground talc suitable for covering boilers and steam pipes is being 
obtained from a talc-tremolite rock near Pomeroy, on the Maceheko 
River, in Zululand. Massive talc or soapstone is a common mineral 
in southern Rhodesia, occurring in the Baesment Complex in large 
bodies in a more or less pure form. The fibrous variety used in 
paper making also occurs; the writer has seen some very fine speci- 
mens of foliated talc from this territory. A number of talc claims 
have been pegged in different localities, but as yet no attempt has 
been made to work any of the deposits. 

The production of talc in the Union of South Africa has been as 
follows in the last three calendar years; 1915—44 short tons, valued . 
at £218 ; 1916—132 tons, valued at £586; and 1917—785 tons, valued 
at £1,962. 
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CORRESPONDENCE. 


DR. DOHME’S PLEA FOR THE RECOGNITION OF PHAR- 
MACY AS AN ESSENTIAL INDUSTRY AND 
PROFESSION. 


BaALTrmMorE, Mp., October 23, 1918. 
AMERICAN JOURNAL OF PHARMACY, 
Philadelphia, Pa. 
Dear Mr. Editor: 

I am happy to be able to state that as the result of an effort 
on my part as per correspondence which I give below, I have se- 
cured a decision by the Surgeon-General and the Provost Marshal 
General Crowder, to the effect that drug clerks and registered phar- 
macists be not drafted into the army during the influenza epidemic, 
and that thereafter a deferred classification should be given them if 
they can show, as practically all of them can, that their position is 
“necessary to the enterprise in which they are engaged.” This is 
the first successful effort made to have pharmacy recognized as an 
essential profession and industry and this should be promptly fol- 
lowed up and given all the publicity possible so as to get behind our 
movement for a pharmacy corps public sentiment through the press: 


“* BALTIMORE, October 10, 1918. 
“To THE SURGEON GENERAL’sS OFFICE, 
“ Washington, D. C. 

“Gentlemen: On behalf of the pharmacists and pharmaceutical 
colleges of this country I am again addressing you in this emergency 
brought to the attention of the people and the medical profession by 
the epidemic now raging all over the land. I appeared before your 
office with seventeen other representative gentlemen representing 
the National Drug Trade Conference in behalf of recognition of 
pharmacy as an essential industry and profession, on September 26, 
and were heard by General Richard and Colonel Darnall. You re- 
fused to recognize pharmacy as an essential industry and as a needed 
branch in the army establishment. Today the country is con- 
fronted by a demand for pharmacists’ skill and services unprece- 
dented in its history. Pharmacies by the hundred are being closed 
because their owners or their registered clerks are being drafted into 
the army. The result is pharmacies by the hundreds everywhere 
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are overrun with prescriptions for the epidemic and they have to 
close their stores because they cannot handle the work, and many 
are working all night and day. Therefore the Provost Marshal, 
under the advice of the Surgeon General’s office, should give regis- 
tered pharmacists in the draft deferred classification to enable the 
civilian population to secure their medicines. Hundreds and thou- 
sands of patients are unable to procure medicines during the past 
few days and more and more pharmacists are lying down sick from 
overwork and worry which is fast bringing on a crisis all over the 
East. It would seem that pharmacy is today being shown to be 
one of the direst needs of the public and the medical profession to 
help quell the epidemic and save the lives of our people. Will the 
Surgeon General’s office still refuse to recognize the need of the 
people today for pharmaceutical service? Please inquire of health 
boards in any of our cities and let them tell you of the deplorable 
conditions in the dispensing of medicines. Dr. John D. Blake, the 
health commissioner of Baltimore, told us today that he felt the 
Surgeon General’s office had made a mistake in refusing to recog- 
nize pharmacy and should do so, and induce Provost Marshal 
Crowder to release many of the pharmacists in the draft for return 
to their stores to help out the fighting of this epidemic in this coun- 
try by giving them deferred classification. I am enclosing a clip- 
ping from today’s Baltimore Sun on the subject. The Educational 
Board also should recognize pharmacy students as worthy of form- 
ing if necessary in conjunction with other units military organiza- 
tions, so that our colleges of pharmacy will not have to close and 
cut off the future supply of pharmacists so urgently needed at all 
times for the public health and especially so badly needed now. 
“ Respectfully submitted, 
(Signed) “A. R. L. DonMeE.” 


A copy of this same letter was simultaneously sent to Provost 
Marshal General Crowder, Surgeon General Rupert Blue of the 
Public Health Service, and Professor Charles E. Munroe, chairman: 
of the Board of Educational Instruction. 


The following reply was received under date of October 16 from 
the Provost Marshal General: 
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“Dr. A. R. L. DouMe, 
“ Member Executive Committee, 
“American Drug Manufacturers’ Ass’n, 
“Care Sharp & Dohme, S. W. Cor. Pratt & Howard Sts., 
“ Baltimore, Maryland. 

“Dear Sir: I have read with interest copy of your letter of Oc- 
tober 10, addressed to the Surgeon General’s Office, in which the 
importance of pharmacy as a necessary industry is submitted. In 
order to overcome the situation brought about as a result of drug 
clerks being drafted into the Army and the heavy demands that are 
made upon pharmacists at the present time, it has been suggested 
that this office release many of the pharmacists who have been called 
to the colors and grant them a deferred classification so that they 
may resume their civilian employment, and assist in fighting the 
epidemic. 

“Upon induction of a registrant into military service the juris- 
diction of the Selective Service Law and of this office terminates, 
and all questions pertaining to the release of soldiers from the Army 
are consequently for the determination of the military authorities. 
Hence the suggestion advanced by the Health Commissioner of Bal- 
timore could not be put into effect by this office. 

“As far as the selection of men for military service is concerned, 
the matter lies entirely in the hands of district boards which are 
authorized, by the Selective Service Law, to consider claims for 
deferred classification based upon engagement in industries, occupa- 
tions, or employments. The recognition of a particular trade or 
business as an ‘essential’ industry, occupation, or employment is 
not binding upon district boards which, in considering claims for 
deferment based on industrial or occupational grounds, must find, 
first: whether the industry, occupation or employment is ‘ neces- 
sary’ to the maintenance of the military establishment, the effective 
operation of the military forces, or the maintenance of national in- 
terest during the emergency, and second, whether the individual 
himself is, within the meaning of the law, ‘necessary’ to the enter- 
prise in which he is engaged. 


“E. H. Crowber, 
Provost Marshal General. 
(Signed) “By Roscoe S. Conk Lin, 
Lieut. Colonel, J.A., 
Chief, Classification Division. 
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And from the Surgeon General’s office under date of October 18 has 
come as a response to my letter the statement that the Surgeon Gen- 
eral’s office has recommended to the Provost Marshal that drug 
clerks and pharmacists be not drafted into the Army during the 
influenza epidemic. 

I feel that this information should go out at once through all 
pharmaceutical journals to the pharmacists of the country, so that 
they may be benefited promptly by the decision of the army chiefs. 
While I have had no reply yet from the educational committee, I 
have heard that colleges of pharmacy are being taken care of by 
permitting pharmacy students to join Army Reserve Units at educa- 
tional institutions and I hope that every college of pharmacy will 
not fail to use this information to the utmost in helping itself main- 
tain its position and courses and induce young men to continue to 
pursue its courses, for provision for future pharmacists must be 
made in the interest of the public health and welfare. 

If we had adopted and put into effect federated pharmacy with 
a central office and an efficient-well paid publicity department, we 
could have handled this epidemic and draft situation much more 
promptly and effectively. 

Our hope now is that pharmacists will realize the value of co- 
operation and federation and not let the narrow views of a certain 
few men high in authority in certain associations, prevent the ac- 
complishment of a much needed federated effort and organization 
in pharmacy. 

I am also informed that many of the pharmacists in the army 
camps among the drafted men have been returned to their homes 
for service in this epidemic emergency ; at least that is the case at 
Camp Meade here near Baltimore. 

Very truly yours, 
A. R. L. DoHME. 


ON THE ADULTERATION OF SWEET MARJORAM WITH 
CORIARIA MYRTIFOLIA. 


Glory, Honor and Gratitude to the Americans! 


4I BIS, RUE DE Parts, CoLoMBEs (SEINE), FRANCE, 
October 4, 1918. 
My dear Sir and very esteemed Colleague: 
In the No. 8 issue (August, 1918), of the AMERICAN JourNaL 
oF PHarMAcy I have read the interesting article you published on 
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the adulteration of sweet marjoram by means of leaves of Coriaria 
myrtifolia; that’s why I take pleasure in sending you a short article 
I published in March, 1911, on sweet marjoram and its adulterations. 

Sweet marjoram, which is sold in large quantities in some re- 
gions of southern France, is very often adulterated there. Most of 
the samples submitted to me were presented in the form of a powder, 
more or less fine, a condition that very much favors the adulteration 
of vegetable products. 

The sample to which my article refers contained but a very 
slight quantity of Coriaria and presented but inadequate character- 
istics from which to conclude as to the positive presence of this leaf ; 
the arrangement of the stomata and the presence of ridges on the 
epidermis of the neighboring cells do not suffice to decide upon it; 
for I have come upon many such leaves which presented the very 
same characteristics: Though I have had occasion to study particu- 
larly the “ Redoul” as a frequent agent of adulterating sumachs, — 
which I have described under the characteristics in my memoran- 
dum on the adulteration of sumachs, I confess that I have been 
unable to guarantee the fact that my leaf found in the sweet mar- 
joram was actually that of the Coriaria myrttfolia. 

It is extremely frequent in appearance in sumach powders; it 
is also quite common in senna, and we are even surprised to find it 
there again frequently, since for over fifty years this fraud has been 
laid bare in all works on adulteration. 

Now, to another subject! With what pleasure and enthusiasm 
we see arriving in France your magnificent and heroic soldiers, 
coming to bring help and relief to outworn France and at the same 
time to wrest the world from the Hun tyranny! Those who like 
myself have seen on two occasions the horrors of the German inva- 
sion and have for a period of fifty years been subjected to the hu- 
miliations and the consequences of defeat, will especially appreciate 
the grandeur of sacrifice that America has imposed upon herself, 
and we shall never forget it, nor will the younger generations, whose 
existence would have been made intolerable had there not been vic- 
tory gained at last. The assassins of the “ Lusitania” are not hu- 
man beings—they are ferocious beasts enraged to the utmost degree, 
whom we ought to make disappear from the face of the earth. 

Accept, very esteemed Colleague, the assurance of my high 
esteem.. 


(Signed) Cottin. 


{ 
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THE PHILADELPHIA COLLEGE OF PHARMACY A 
TRAINING SCHOOL FOR U. S. NAVAL 
HOSPITAL CORPS. 


AMERICAN JOURNAL OF PHARMACY, 

145 North Tenth Street, 

Philadelphia, Pa. 

Gentlemen: The United States Navy Department has selected the 
Philadelphia College of Pharmacy for government work. Through 
the Commandant of the Fourth Naval District of the United States, 
located at Philadelphia, the Department has directed that this well- 
known and justly esteemed school of pharmacy shall act as tutor to 
a selected class of one hundred and fifty naval hospital corps men 
for a period of at least three months intensive work in pharmacy 
and the collateral branches taught in this college. 

The course will occupy five and one half days a week in attend- 
ance upon lecture and laboratory instruction in pharmacy and allied 
subjects at the college, and three evenings a week of instruction in 
typewriting ; arrangements for this part of the work having been 
made with the Peirce School. ! 

The Philadelphia College of Pharmacy is conducting this part 
of the work under the official designation—U. S. Naval Hospital 
Corps Training School of the Philadelphia College of Pharmacy. 

These men will probably be placed later, not only in the U. S. 
Naval Service, but many of them will probably take charge of the 
dispensing and first aid work in the U. S. Merchant Marine, which 
will play such an important part after the war. 

Very truly yours, 
Cuarces H. LAWALL, 
Dean. 


NEWS ITEMS AND PERSONAL NOTES. 


SELLING PLAN oF CoLGATE & Co. SUSTAINED By DECISION OF 
Unitep States Court.—In the United States District Court for 
the Eastern District of Virginia, the criminal prosecution instituted 
under the Sherman Act by the United States against Colgate & Com- 
pany for its method of selling goods, has been decided, the court 
sustaining the demurrer of Colgate & Co. to the indictment. 
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Colgate & Co., manufacturers of toilet articles and soaps, for 
years had adopted a plan of marketing their goods only to such 
dealers as adhere to the re-sale prices fixed by the manufacturers. 
The Federal Trade Commission held that this method of selling is 
contrary to the law and claimed that it enhanced the price of these 
commodities to the consumer. 

In an editorial commenting upon this suit (see AMERICAN JouR- 
NAL OF PHARMACY, March, 1918, p. 157) we expressed an opinion 
that the method adopted by Colgate & Co. by which minimum prices 
were fixed for their products, which they. ask their customers to 
observe in retailing such articles, did not appear to be an attempt to 
restrain trade. 

The decision of the Court has sustained the contention of Col- 
gate & Co. and upheld their method of selecting their customers and 
the Colgate plan of marketing products as being entirely within the 
right of the manufacturer. This decision must be viewed as an im- 
portant one bearing upon the much discussed question of price 
maintenance. 


ARMouR & CoMPANY’s PRODUCTION OF THE “IRON RaTION.”— 
What has been denominated as the “iron ration” of the American 
Army consists of a mixture of wheat and meat dried and ground 
to a powder and cakes of chocolate. Each ration weighs twelve 
ounces, and is put up in a small tin to fit the soldier’s pocket, and 
contains the nutritive value equivalent to three meals. The ration 
can be eaten either dry, or mixed with cold of hot water, whichever 
is available. | 

To collect the machinery necessary to put up these rations would 
in ordinary times have taken months. On the spur of serving the 
army, the special machinery was installed by Armour & Co. in a 
little over a month, and in that time they were producing the rations 
at the rate of over 12,000 per day. During the last few months they 
have been supplying these at the rate of 60,000 tins per day. 


THE GOLDWATER FoRMULA DISCLOSURE ORDINANCE INVALID.— 
E. Fougera & Co., Inc., et al., contested this ordinance of the Health 
Department of the City of New York, and the Court of Appeals of 
New York State on October 15 decided the case in favor of E. 
Fougera & Co., Inc., declaring this ordinance invalid. The decision 
of the lower court in this case was that “It must appear first that 
the interest of the public generally as distinguished from those of a 
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particular class require the interference by the board of health, and, 
second, that the means adopted for the purpose are not oppressive 
on individuals.” The Court held that this ordinance in question 
met neither of these purposes. The appeal of the Department of 
Health from this decision of the trial court has not been sustained, 
and the Court of- Appeals unanimously upheld the Appellate Court’s 
decision and expressed the opinion that the ordinance and regula- 
tions have too remote a relation to the public health and are there- 
fore invalid. 


THE ALIEN Property CUSTODIAN TO SELL CHEMICAL Prop- 
ERTIES.—A. Mitchell Palmer, Alien Property Custodian, announces 
that certain chemical manufacturing plants, taken over under the 
Alien Property Law, will be sold at public auction. The Bayer 
Company sale will take place on December 3 to American citizens 
only, while on December 4th the Heyden Chemical Works of Gar- 
field, N. J., will likewise be sold at public auction. 


SERVICE FLAG OF THE JAcoBs PHARMACY.—Mr. Joseph Jacobs, 
of Atlanta, Ga., advertises in the local newspapers his service flag 
showing that forty-six of the employees of the Jacobs Pharmacy are 
in the military service of the United States. 


James E. Barttett Evectep A Director oF Parke, Davis & 
Co.—Succeeding the late Charles Stinchfield, a Detroit business man 
whose death occurred in the latter part of September, James E 
Bartlett has been elected to the board of directors of Parke, Davis 
& Co. Mr. Bartlett is assistant secretary and sales manager of the 
corporation, a post to which he was called in July of 1913. He en- 
tered the service of the house in 1889 as a traveling salesman. 
Later he was transferred to the Detroit laboratory, eventually be- 
coming its general superintendent. For seventeen years (1896 to 
1913) he was manager of the company’s Chicago branch. 


MEMBERS OF THE P. C, P. FACULTY IN THE ARMY SERVICE.— 
Four members of the faculty of the Philadelphia College of Phar- 
macy are now engaged in the military service of the government. 
Professor Roddy is now a major in the Medical Corps; Professor 
Fitzkee a lieutenant in the aviation service, and Drs. Fischelis and 
Foran are in the Chemical Service Section. 
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